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APOLLO 14 MICROBIAL ANALYSE3
By Gerald R. Taylor
Manned Spacecraft Center

SUMMARY

The crewmembers of Apollo 14 resided in four separate envi: onments during :
137-day monitoring period. These included their "normal'’ envirc mment, a preflich

isolation, confinement in their spacecraft, and a tight postflight qui:rantine. Detaile -

microbial analyses and comparisons of specimens collected during :his period revca
that there was very little change in the total numbers and numbers f different types
bacteria. However, there was a dramatic and significant decrease in the number «f
fungal types recovered with time through the postflight recovery. .. list of 25 specif
observations is presented which indicate patterns of microbial chan re throughout tl e
mission.

INTRODUCTION

Since the first manned Apollo flight in October of 1968, the m:.crobial load of t}
Apollo astronauts has been monitored during each mission. The ex ict microbiolog s
protocols have varied from mission to mission, with the Apollo 14 (rewmembers b:i
subjected to the most extensive microbial analyses. These crewmembers were the
first to be involved in a preflight health stabilization program, in whaich contact wa:s
stricted to some 170 microbially screened individuals. Also, thesc crewmembers w

the first to be subjected to a complex microbial analysis 2 weeks af:er splashdown ar .

the first crewmembers to receive complete microbial identification of all specimens
collected.

Also, the microbial analysis of noncrew portions of the Apoll. 14 mission wa ;
more complex than for previous missions. This was the first mission to include a

flight microbial analysis of the cabin air circulation fan filter, the : rst to include Fo: .

prequarantine and postquarantine microbial examination of crew re: eption area (CEA
personnel, the first to include a complete preisolation and postisolaiion microbial

analysis of mobile quarantine facility (MQF) personnel, and the firs: to include mecic

microbiological analyses of the backup crewmembers. These comb:ned factors make
the Apollo 14 mission a unique entity in the broad field of human mi: robiology and co

serve as a standard for the comparative analysis of other contempo:ary space ories t: -

human microflora studies.

The microbiology investigation for Apollo 14 began officially « 1 December 7, i€
with the onset of the Crew Health Stabilization Program. The last ¢ the microbiol g



data were available on April 23, 1971, at the conclusion of the Lunar Receiving Labo-
ratory (LRL) health surveillance program. Nearly 5 months (137 days) of microbiolog-
ical activities were required to support the 10-day space flight. How these activities
were conducted in relation to the flight of Apollo 14 is shown in a milestone graph for
the major activities (fig. 1).

The crewmembers were subjected to four different types of environments through-
out the 137-day period. Each environment was studied in detail to evaluate how it af-
fected the microflora of the crewmembers. The four different environments were as
follows.

1. The premission environment was the environment in which each crewmember
experienced a "!normal'* habitat until 21 days before launch (F-21).

2. The preflight health stabilization environment was the environment in which
each crewmember spent the last 21 days before launch in carefully controlled quarters
and was allowed contact only with 175 specified persons (primary contacts).

3. The mission environment was the environment in which the astronauts were
confined to their space vehicles and extravehicular activity (EVA) clothing throughout
the 10-day mission.

4. The postmission environment was the environment in which the crewmembers
were restricted to the mobile quarantine facility and the crew reception area of the
LRL for 16 days after recovery (R+16) from the command module (CM).

A study of this magnitude requires the combined efforts of many people. All
segments of the study were supervised and evaluated by the Preventive Medicine Divi-
sion of the Medical Research and Operations Directorate at the NASA Manned Space-
craft Center (MSC). All laboratory and statistical analyses were conducted by an MSC
contractor.

The total numerical analyses for the 36 prime astronaut samples is listed in

table I. These individuals are referred to by coded letters so that the resulting data
may be impersonalized.

ABBREVIATIONS AND ACRONYMS

BA blood agar

BA+ blood agar with vitamin K and hemin
CD Czapek-Dox agar

CFU colony forming units

CHOC chocolate agar

CM command module



CMMYA+
CRA
KVA
EYA
FEA
F-0
F-27
LM
LRL
MAC
MQF
MSA
MSC
PVM
RA
R+0
R+16
SAB+
SS
S-110
Thio
TSB
TTH
UcCDh

VIB

corn meal-malt-yeast extract agar plus antibiotics

crew reception area
extravchicular activity

egg yolk agar

Fildes enrichment agar
launch day

27 days before launch

lunar module

Lunar Receiving Laboratory
MacConkey agar

mobile quarantine facility
Mitis-Salivarius agar
Manned Spacecraft Center
Paromomycin-Vanocomycin-Menadione agar
Rogosa agar

day of recovery

16 days after recovery
Sabouraud's dextrose agar plus antibiotics
Salmonella-Shigella agar
Staphylococcus-110 agar
thioglycolate broth
trypticase soy broth
tetrathionate broth

urine collection device

veal infusion broth

(%]



YMB+ yeast malt broth plus antibiotics

a hem alpha hemolysis of blood agar
3 hem beta hemolysis of blood agar
v hem gamma hemolysis of blood agar

THE PREMISSION ENVIRONMENT

Premission Astronaut Surveillance

The normal premission environment of each of the three prime crewmembers
was sampled by several indirect methods. One of these methods was the medical mi-
crobiological surveillance of each astronaut conducted in conjunction with the Flight
Medicine Branch. This surveillance was conducted for several months before flight
and was extended to the family of each crewmember and associate contacts where ap-
plicable. The major phenomenon of medical importance involved microbial urological
analyses of astronaut B. Urinalyses were initiated 26 months before launch in response
to a recurrent urethritis of possible microbial origin. However, no microorganisms
were recovered until 7 months before launch. Urine samples were evaluated periodi-
cally up through the day of launch, with a total of seven different medically important
microorganisms being isolated, as shown in table II. Of the microorganisms listed,
the Haemophilus sp. was the most likely candidate for a bacterially mediated recur-
rent urethritis.

Twenty-Seven-Day Preflight Microbial Evaluation
of Prime Crewmembers

An exhaustive microbial evaluation of the three prime crewmembers was con-
ducted 27 days before launch. Twelve different samples were secured from each of the
astronauts and treated according to the protocol described in appendix A. These
12 samples consisted of nine different swab samples (fig. 2) in addition to stool, urine,
and gargle specimens. Resulting data were evaluated for the presence of medically
important microorganisms, as well as total aerobic bacteria, anaerobic bacteria,
yeasts, and molds. .

Medical microbiology evaluations.- A summary of the microorganisms of possi-
ble medical importance isolated from each sampled area of each prime crewmember
is presented in table III. The rationales for selection of each of these microorganisms
as being of possible medical importance are given in appendix B. Seven of the 12 spe-
cies, listed in table IV, were isolated from no more than one crewmember.

Members of the genus Haemophilus were isolated from the throat of all three
crewmembers. None of the three 3-hemolytic streptococci were of group A. The
single Staphylococcus aureus isolated belonged to phage type 85. It is important to
note that only a single S. aureus was isolated from the three prime crewmembers.




Because S. sureus can be characterized by means of phage lysis patte
dence and phage typing pattern of this species will be followed careful
report,

Anrobic bacteria isolated from crewmembers. - A total of 183 d:
was identified and, where possible, the isolates were quantitated (tabl.
different species representing 17 genera were identified. In addition,
pired before they could be identified. These are listed as "unidentific

The total quantitation from all sites of all three crewmembers was 4.
aerobic bacteria. This number is useful because samples were colle:

‘ns, the inci-
y throughout this

‘ferent isolates

» V). Fifty-five
two cultures ex -
d4'" in table V.

E X 107 viable
ted from the sam

sites and quantitated five different times throughout the course of the ipollo 14 pre- :n

postflight monitoring period. This number will be used as an indicatc
aerobic bacterial load of the three prime crewmembers.

The most ubiquitous species was Staphylococcus epidermidis.
recovered from all three astronauts and was isolated at least one tim:
body surface swabs, throat swabs, and gargle samples. This species
23 times from the three crewmembers during this single examination.
ium species 7, Neisseria perflava, Rothia dentocariosa, Streptococcu

~ of the total

~'his species wa.;

from each of tii
was isolated

Corynebacter -
5 mitis, and

Streptococcus salivarius were isolated from both the throat swab and -
ple of all three crewmembers, although these species were not isolate
nasal swabs. This shows that, although directly connected, the mout..
offer different habitats, each of which is able to support different mic:
pected, Escherichia coli was recovered in high numbers from the sto:
A and B but was conspicuous by its absence in the stool of astronaut C
intermedia was isolated in high numbers from astronaut C.

Almost half of the species presented in table V belongs to the ge:

terium and Micrococcus. Eleven species of corynebacterium were is
samples except from the nasal swabs and stool specimens.

Anaerobic bacteria isolated from crewmembers. - A list of the
organisms isolated from prime crewmember samples obtained during
period is presented in table VI. A total of 95 different isolates was ic

he gargle sam-
d from any of tiie
and the nares
-oflora. As ex-
Is of astronauts
Escherichia

1era Corynebac-
rlated from all

naerobic micrc-
this examination
entified and

quantitated when possible. In addition, 15 different isolates that expired or were other

wise not suitable for determinative studies are combined in the unider

:ified category.

Thirty-six different species, representing 12 genera, were iderzified. As ex-
pected, 71 percent of the isolates was recovered from the throat swal:s, gargle sam-
ples, and fecal samples. Some peptococci and peptostreptococci wer:: isolated from
skin swabs. Propionibacterium acnes (Corynebacterium acnes) was isolated from the

largest number of sites, with all areas being represented except the r

feces. A total of 6.3 X 1010 viable anaerobic bacteria was isolated {r
samples retrieved from the three prime crewmembers. This numbes:
1000 times higher than that number determined for the aerobic bacter:
that there was an average of 1000 viable anaerobes for each viable ae
from each area tested. This ratio relates well to the results of rece:
in the literature.

avel, toes, and

ym all of the

is a little over
a. This indica:e
obe recovered

¢ studies reporte:



Fungi isolated from crewmembers. - A list of the yeasts and filamentous fungi
isolated from the three prime crewmembers is presented in table VII. Quantitative
analyses were not performed, and the isolates was identified to group, genus, or
species depending on the nature of the isolate. A total of 42 different categories of
yeasts and fungi was identified from the 76 specimens isolated. Forty-six percent of
all isolates were recovered from the throat swabs, gargele samples, or fecal samples.
Members of the genera Candida, Cladosporium, and Penicillium were isolated from
all three crewmembers, with some species of Candida being recovered from every
sample except the nasal swabs and urine samples.

Of the 76 different fungal isolates identified, 35 (46.1 percent) were recovered
from astronaut A and only 18 (23.7 percent) were recovered from astronaut C, whereas
23 (30. 3 percent) were recovered from astronaut B. The relative load of each crew-
member is followed throughout the entire study period, with noted variations being
related to changes in the environment whenever possible.

Because of the variety of prequarantine environments contacted by the crewmem-
bers, some very unusual fungal isolates were recovered during this sampling period.
Microthecium retisporum variety inferior is a microorganism that belongs to a little
known genus of Ascomycetes. This species was first described in 1968 and is ex-
tremely rare. It was isolated from the scalp of astronaut A. The genus Sterigmato-
myces is also rare, with the first two species being described in 1966. The specimen
isolated from the gargle sample of astronaut C may represent a previously undescribed
species.

Cryptococcus albidus was isolated from all three crewmembers. Human isola-
tions of the genus Cryptococcus are not rare, but they are important because one mem-
ber of this genus, C. neoformans, is a causative agent of a very serious disease.
These isolates were sent to the National Communicable Disease Center for rapid im-
munofluorescence testing. At the same time, in vivo testing in mice was conducted in
our own laboratories. Both procedures eliminated the possibility of C. neoformans in
the astronaut population long before final specific characterization was completed.

Discussion

A comparison of the number of species of fungi, aerobic bacteria, and anaerobic
bacteria isolated during the F-27 day crewmember examination is presented in ta-
ble VIII. Each sample site was treated as an entity so that any particular species may
be counted several times. With the specimen sites isolated in this way, 52.0 percent
(183) of the total 352 species reported were aerobic bacteria, 26.9 percent (95) anaero-
bic bacteria, and 21.5 percent (76) were fungi. If the absolute number of species is
considered, 41.4 percent (55) of the 133 different species were aerobic bacteria,
27.1 percent (36) were anaerobic bacteria, and 31.5 percent (42) were fungi. By either
standard, there was always a larger number of aerobic bacterial species isolated than
either of the other two types. Similarly, there were always fewer fungal species
isolated.

The bacterial isolates were quantitated relative to the volume of original sample.

A total of 4.3 X 107 individual aerobic bacteria was isolated from all sample sites of
the three astronauts. The majority of these individual bacteria from the stool speci-
mens was Escherichia coli, Escherichia intermedia, and Streptococcus fecalis.

6



Streptococcei in the throat and stool samples contributed significantly to these numbe ¢

In contrast, a total of 6.3 X 1010 individual anaerobic bacteria were :uantitated fron

ail areas. This number consisted mainly of species of Bacteroides :nd Peptostreptc -
coccus from the stool samples. Although there were over 1009 time : more individu.i}
anaerobes than aerobes, there were fewer different species of anaer bes than aerob:::

Supporting Studies

In an effort to evaluate the effect of the premission environmer: on the micro-
biological aspects of the crewmembers, a series of supportive evalu.tions was con-
ducted. These studies included a routine diagnosis of disease events among MSC
personnel, a medical microbiological evaluation of the three backup :stronauts, and
an examination of 175 primary contacts.

MSC personnel surveillance. - Microbiological studies were cc-iducted on MSC
personnel in relation to reported illness events. These studies were conducted in cc-
operation with the MSC dispensary. During the 28-month period pre:eding the launch
of Apollo 14, a total of 906 specimens was received from the MSC dispensary. Of
these, 56 were stool specimens requiring parasitological examinaticn. Although cy:t:
of Giardia lamblia were isolated from one stool sample, parasites ware not detectec
in The other 55 stool specimens. Of the remaining 850 specimens, £:1 (63.6 percen )
were throat cultures. Other specimens included nasal, eye, and ski.a swabs; stool,
urine, and sputum samples; genital and wound exudates; drinking witer samples; a.d
so forth. The occurrence of seven microorganisms of medical importance recovered
from these specimens is presented in table IX. The large number of group A
B-hemolytic streptococci, Diplococcus pneumoniae, Shigella sp., and Salmonella sp.
is considered representative of the incidence of these organisms in the premission
environment.

The monthly occurrence of the total specimens received and of throat specime 1:
received from the MSC clinic is presented in figure 3. A gradual in-rease in speci-
mens received over the 28 months immediately preceding launch is shown in this gr..p
This increase reflects an increased use of the MSC microbiological ‘acilities and do=:
not necessarily have any epidemiological significance. The number of throat speci-
mens relative to the total number of specimens received remained r:latively constaunt
throughout this period.

Medical microbiology examinations of backup crewmembers. - A limited medica
microbiological examination was conducted on the three backup crewmembers 27 das
before launch. No microorganisms of possible medical importance vere found duriag
the analysis of throat swabs, urine samples, and fecal samples.

Primary contact microbial examinations. - Those persons designated as prim:¢ r
contacts were allowed to have contact with the astronauts the last 3 weeks of the pre-
launch period. These contacts were sampled for the presence of ce;tain medically
important microorganisms as part of the Preflight Health Stabilizati »n Program. Thi
entire group of 175 primary contacts and six astronauts was sampled during a 2-wee
period that began 8 weeks before launch. Of this group of 175 primavry contacts,

50 (28. 6 percent) were found to harbor some microorganisms of pos:sible medical




importance (table X). These figures are based on examination of one stool specimen
and one throat swab from each subject.

Staphylococcus aureus was isolated from the throat specimens of 22 of these
50 subjects. These microorganisms were characterized by typing with strain-specific
phage. The resulting data are shown in table XI. A variety of phage types was found in
the group of prime contacts, and no particular phage type was isolated from more than
two individuals. This reflects the diversity expected when sampling a large dispersed
population. In addition to the S. aureus isolated from the prime contacts, S. aureus
phage type 85 was isolated from the nasal passages of astronaut A. Staphylococcus
aureus was not isolated from the other five astronauts.

A species of Shigella was isolated from the stool specimen of one prime contact.
No overt pathogens were isolated from the stool specimens of the six astronauts, al-
though Candida albicans was isolated from the stool specimen of astronaut C.

Beta-hemolytic streptococci were isolated from 25 (14 percent) of the 181 sub-
jects tested. Of these isolates, three were of group A. None of the three 8-hemolytic
streptococci isolated from the six crewmembers were group A.

PREFLIGHT HEALTH STABILIZATION ENVIRONMENT

Preflight Microbial Evaluation of Astronauts

During the last 21 days preceding the launch of Apollo 14, the prime and backup
crewmembers were restricted to several special areas at the NASA John F. Kennedy
Space Center that had been modified so that strict control of airborne microbial con-
taminants could be achieved and monitored. Contact with contaminating fomites and
food was guarded against, and only primary contacts were allowed access to the
astronauts.

During this period, two more complete microbial analyses were conducted on the
three prime crewmembers. The first of these was conducted 14 days before launch,
and the second was conducted the morning of launch (F-0). As with the F-27 examina-
tion, the resulting data were evaluated for the presence of medically important micro-
organisms, as well as total aerobic bacteria, anaerobic bacteria, yeasts, and molds.
The backup crewmembers were sampled 2 weeks before launch. The resulting speci-
mens were analyzed only for the presence of microorganisms of possible medical
importance.

F-14 medical microbiology evaluations. - The isolates recovered from the three
prime and three backup crewmembers, 2 weeks before launch, are presented in ta-
bles XII and XIII, respectively. Beta-hemolytic streptococci were isolated from the
samples of three of the six astronauts. As before, none of these isolates were of
group A and, therefore, the isolates are considered to be only of secondary medical
importance. At the 27-day preflight examination period, no 3-hemolytic streptococci
were recovered from the upper respiratory tracts of astronauts A and B (table III). Two
weeks later, during this examination and after 1 week of close contact with each other
while living in a semiquarantine mode, these microorganisms were recovered from
the upper respiratory tracts of astronauts B and C.
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Staphylococcus aureus was recovered only from the nasal passa jes of astronaut .
during the 27-day preflight examination. Although the same phage ty}.2 remained pre ;-
ent in thc nasal passages and 2 weeks later had invaded the thrcat of & stronaut A, thi:
phage was not found in the other two prime crewmembers. Four othe - phage types of
S. aureus were recovered from the backup crewmembers during the T-~14 day examirz
tion (table XIV). These additional types do not necessarily represent new transfers s
all were recovered from sites not sampled previously with the backup crewmembers.

Haemophilus parainfluenzae was isolated from the throat sampl s of all prime
crewmembers (table 1) but not from the throat samples of any backu. crewmembers
at the 27-day preflight examination. Throat samples taken during the 14 -day preflight
examination revealed H. parainfluenzae from all six crewmembers. Similarly, Hae:a:
philus parahaemolyticus was recovered only from the throats of astrc aauts A and c
97 days before launch. After 1 week in semiquarantine, this species was isolated fror
the throat specimens of all six crewmembers.

Klebsiella pneumoniae was isolated in low numbers from the nz sal-passage sw:.k
of astronaut B during the F-27 day examination. It did not spread to ‘he upper respi:s
tory tracts of the other two prime crewmembers, although it was culrured from the
stool specimens of astronauts A and C and was present in the previously unsampled
nasal passages of astronaut D.

F-0 medical microbiology evaluations. - Only the three prime ¢ rewmembers w
sampled the morning of launch. These individuals had been subjectec to the semiquar-
antine environment for 3 weeks before specimen collection. The microorganisms re-
covered from these specimens and considered to be of possible medical importance «r

shown in table XV.

Beta-hemolytic streptococci (not group A) were recovered frorn: . all three prim=
crewmembers. The spread of this microorganism appears evident. Incidence pro-
gressed from three isolates in two astronauts (F-27) to four isolates in three astro-
nauts (F-14) during the first 2 weeks. In most cases, these were re=tricted to the
upper respiratory tract. However, after 3 weeks of semiquarantine. nine isolates
were recovered from the three crewmembers, with incidences sprezling to the navel.

groin, hands, and feces.

Staphylococcus aureus was isolated from the same crewmemb.r as before, in.
dicating no spread of this microorganism. The isolate retained the :ame phage
type (85) throughout the 27 days before launch.

Recovery of Haemophilus parainfluenzae and Haemophilus par:1aemolyticus f1o.
the upper respiratory tracts of all prime crewmembers indicated no decrease in

incidence.

Low numbers of Klebsiella pneumoniae were found in samples ‘rom astronaut E
During the 27 days immediately preceding launch, this microcrganis m was isolated
from the axilla, navel, groin, nares, urine, and stool of astronaut 1: with no obviou:
aerial spread to the other two crewmembers (although it did show uj in the stool spic

mens of astronauts A and C).




Accumulated data indicating the occurrence of medically important microorgan-
isms isolated from the three prime crewmember swab samples and specimens for the
27 days immediately preceding launch are presented in table XVI.

Aerobic bacteria isolated from crewmembers. - All of the aerobic microorganisms
identified during the 14-day preflight and immediate preflight examinations are present-
ed in tables XVII and XVIII, respectively. The total number of isolates gradually de-
creased throughout the 27-day period, dropping from 183 to 177 during the first 2 weeks
and to 164 during the second 2 weeks. In contrast, the number of identified genera re-
mained almost constant at 17 for F-27, 18 for F-14, and 16 for F-0. The number of
different species changed slightly (55 at F-27, 55 at F-14, and 52 at F-0). The absolute
number of isolates varied by less than one-half of a log unit around a mean of 5.7 X 107

throughout this period (4.3 x 10 at F-27, 1x 108 at F-14, and 2.9 x 107 at F-0).

As in the F-27 day examination, the most ubiquitous microorganism was Staphy-
lococcus epidermidis. This microorganism was recovered from all three astronauts
and from all areas except the urine samples and stool specimens. By launch, this
microorganism was recoverable from the urine sample of astronaut B (an area from
which it had not been recovered previously).

Escherichia intermedia, previously isolated from the stool specimen of astro-
naut C, was not recovered from the F-14 samples but was reported in the stool of as-
tronaut B immediately preflight. This probably does not represent actual microbial
interchange. The colonies of E. intermedia and E. coli are indistinguishable by the
methods used, making identification a function of random colony selection. Therefore,
the stool specimens of astronauts B and C are thought to harbor a mixed population of
these two species. :

The incidence of Corynebacterium decreased throughout the 27-day period. These
microorganisms were recovered from all areas except urine and feces at F-27 but were
not recovered from scalp, urine, or feces at F-14. By F-0, members of this genus
could not be recovered from urine, scalp, groin, or toes. :

In general, the absolute number, genera, species, and incidence of aerobic mi-
croorganisms did not change significantly (at the 95-percent confidence level) throughout
this 1-month preflight period. The advent of a 3-week health stabilization quarantine
could not be shown to effect a demonstrable change in the aerobic microflora of the
three astronauts.

Anaerobic bacteria isolated from crewmembers. - All of the anaerobic micro-
organisms identified during the 14-day preflight and immediate preflight examinations
are presented in tables XIX and XX, respectively. As with the aerobes, the total num-
ber of isolates decreased slightly throughout the 27-day period from 110 (F-27) to
109 (F-14) to 102 (F-0). The number of genera (12 at F-27, 11 at F-14, and 12 at F-0)
and species (36 at F-27, 34 at F-14, and 40 at F-0) remained fairly constant. The
number of individual microbes quantitated varied by less than one-third of a log unit

104t F-27, 1.1 x 1010
at F-14, and 2,2 X 1010 at F-0). It is evident that the population of anaerobic and

around a mean of 3.2 x 1010 viable microorganisms (6.3 x 10
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aerobic bacteria remained numerically stable throughout the 1-monti preflight moni -
toring period. The only possible change was a slight decrease in the number of dif-
ferent isclates of both types with time.

As with the F-27 day samples, most of the anaerobic isclates :7ere recovered
from the throat swab, gargle samples, and fecal samples (68. 8 perc :nt for F-14 anc.
78.4 percent for F-0). Species of Bacteroides, Peptostreptococcus, and Propionibac
terium in the fecal samples accounted for the large numbers of indiv.dual microorg: -
nisms quantitated.

Fungi isolated from crewmembers. - A list of the yeasts and fi amentous fungi
isolated from the three prime crewmembers 14 days before launch ad the morning »
launch is presented in tables XXI and XXII, respectively. A sharp d:crease in the
number of recovered isolates occurred throughout the 27-day period From a high «f
76 total isolates at F-27, the number of isolates dropped to 48 isolal :s 2 weeks late;
(after 7 days of semiquarantine). This reduction was because of a 5i:-percent decre:.c
in the number of isolates recovered from astronauts A and B while tl e fungal biobur:ic
of astronaut C remained constant, at its previous low level. A simiiar reduction in th
fungal bioburden occurred the last 2 weeks before launch. The reco:ery of only 38 fu:
gal isolates probably reflects a stabilizing effect mediated by preflig:t semiquarantii«
environment.

The number of different types of isolated yeasts or filamentou: fungi demon-
strated a similar decrease throughout the 27 days before launch. Thea 42 different
types isolated during the F-27 day examination period were reduced :0 31 different
types 2 weeks later and further reduced to 21 by the time of launch. These large re-
ductions probably reflect selective equilibration of the abnormally expanded microflor
of astronauts A and B in response to the restricted environment of the semiquarantine
Analysis of the immediate preflight samples indicate that the total fuigal bioburden of
all three crewmembers was further reduced to a new low of 3¢& total solates in re-
sponse to 2 more weeks of partial isolation.

Supporting Studies

Surveillance of primary contacts. - During the 3-week semiqua-antine period,
primary contacts were sampled in response to reported illness even:s. Illness evert:
were reported in 26.5 percent of this group, 14 (33 percent) of whicl. were preceded b
or occurred simultaneously with a similar illness event in another n ember of the si¢n
family. The detailed characterization of illness events in the prima:=y contacts and
their families, conducted by the health stabilization officer, is sumn:arized in ta-
ble XXTII.

As expected, the majority of reported illness events involved r1e upper respirai-
tory tract. These data correlate with a predominance of upper resp:ratory infections
reported for the MSC personnel (table IX and fig. 3). Staphylococcu: aureus was iso-
lated from throat swabs of two primary contacts during this period. “One person wa:
harboring phage type 81 and an untypable S. aureus. The type 81 re;:resents the int
duction of a different phage type into the population (not listed on tab'e XI). The oth:r
person was carrying phage type 52/52A/80/81 that was recovered fr-.m this same in-
dividual during the 2-week physical examination period for primary - ontacts (table

—



THE MISSION ENVIRONMENT

Microbial Evaluation of Astronauts at Recovery

During the flight of Apollo 14, the crewmembers were restricted to the closed
spacecraft environment and EVA clothing. To help determine the effect of such a re-
stricted environment on their microflora, an extensive evaluation of the microbial load
of each astronaut was conducted within 5 hours before launch and within 2 hours follow-
ing recovery. All postflight sample analyses were conducted within class III biological
cabinetry of the LRL (fig. 4) to avoid possible introduction of lunar contaminants
into the terrestrial biosphere.

Immediately after recovery, the crewmembers entered the sickbay aboard the
U.S.S. New Orleans at which time microbiological specimens were obtained. These
specimens were returned to MSC where microbial loads were studied. As with the
other major examinations, the data resulting from the immediate postflight studies
were evaluated for the presence of medically important microorganisms, as well as
total aerobic bacteria, anaerobic bacteria, yeasts, and molds.

Medical microbiology evaluations. - Microorganisms of possible medical im-
portance recovered from the R+0 crew samples are presented in table XXIV.

Staphylococcus aureus was not recovered from astronauts B or C preflight, and
only phage type 85 was isolated from astronauat A preflight. Following 10 days of con-
finement, S. aureus phage type 85 was recovered from the nasal passages of astro-
naut B, indicating probable transfer from astronaut A. In addition, a nontypable
S. aureus was recovered from the nasal passages of astronaut C.

The increase in incidence of S-hemolytic streptococci noted throughout the pre-
flight test period was reduced drastically during the flight, after which a total of only
three isolates could be recovered from only two crewmembers. As strict confinement
may be expected to mediate an increased incidence of this species, the low postflight
values may indicate intolerance of the microorganism to some factor or factors of the
space-flight environment.

As before, Haemophilus parainfluenzae and H. parahaemolyticus were nearly
ubiquitous to the upper respiratory tract, although the latter was not recovered from
astronaut C.

Medically important microorganisms isolated postflight but not at any of the pre-
flight periods included Pseudomonas stutzeri (toes), Proteus morganii (nares), Entero-
bacter hafnae (nares), Moraxella non-liquefaciens (throat swab and gargle), and
Pseudomonas sp. (feces). Of these new isolates, the two pseudomonads presented the
greatest potential threat to the health and safety of the crewmembers.

Aerobic bacteria isolated from crewmembers. - The aerobic bacteria isolated
from the R+0 crew specimens are quantitated in table XXV. A total of 162 different
isolates was identified, with an additional isolate from the toes expiring before iden-
tification could be made. These belonged to 56 different species representing 20 gen-
era. A larger number of genera and species were isolated during this examination
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than at any of the preflight examinations. New genera encounter.-d postflight for t.
fivst time during the mission were Flavobacterium, Moraxella, und Sarcina. Tid.
crease in the numbers was not statistically significant (at the 95- percent confiden:
level;. The data are suggestive that when the total number of ae:obic genera and

cies are used as the measurable parameters, the space-flight environment has r.o :

fect on the bacterial population.

If the total aerobic quantitation, measured in viable cells p2r sample, is t: k
as the indicator, a striking effect is encountered. The total number of viable cell

covered from all immediate postflight crew samples was elevai=d significantly

(p<0.05)t05.3 % 108, an 830-percent increase above the preflizht mean of 5.7 <

Close examination of the data shows that this increase was cause: by an increase | :
the single genus Escherichia that was recovered from the stool samples. The pie !

mean quantitation of all Escherichia isolates was 3.2 x 107 viable cells per gran. ¢ ¢

feces, whereas the postflight average was 50 X 107 viable cells p«:r gram of feces.

This represents an increase of 4.7 X 108 cells per sample. If th:s number is sub-

tracted from the high total aerobic quantitation of 5.3 x 108 cells per sample obtii -

for all immediate postflight samples, the difference of 6 x 10'7 cells per sample :s -
tained. This is close to the preflight mean, indicating that the increase was, in fs -
caused by this single sample type and single genus. Also, it is important to note t -

the increase occurred in the fecal samples from all three of the ::stronauts.

In all other aspects, the aerobic bacteria data appear simi:ar to those data «
tained in the preflight studies.

Anaerobic bacteria isolated from crewmembers. - The ana::robic bacteria is
lated from the immediate postflight crew specimens are quantitated in table XXVI.
total of 67 different isolates was identified. These isolates belorged to 34 differ::
species that represented 12 genera. An additional six isolates from the throat a:c

feces were noted but did not survive long enough to be identified. These are listed .

the "unidentified'' category of table XXVI.

As in the case of the aerobic bacteria, the total number of .different anaercms
genera and species remained constant throughout the preflight and inflight periods.
These data show that when the total number of identified genera aad species are us

an indicator, space-flight conditions cannot be shown to exert affect on the total ha -
terial population. However, this is not the case when the total n::mber of anaercoi

isolates is considered. This factor is decreased from a high of 110 isclates per e
ination at F-27 to 102 isolates per examination at F-0. This is a decrease of 7.3
cent during the preflight semiquarantine period. Although the decrease is no:
statistically valid at the 95-percent confidence level, it is worth soting because tn:
number of aerobic isolates also steadily decreased throughout this period (from 1
to 164) so that the F-0 count was 9. 3 percent lower than the F-27 count.

The most striking change occurred during the flight. By the time the imm. ¢

postflight samples were taken, the number of anaerobic isolates iad decreased to
72 percent of the immediate preflight value. That the effect was ::aused by a loss
only two types of anaerobic bacteria makes this significant (p < ¢ 05) decrease all
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more interesting. The largest portion of the noted decrease was caused by the com-
plete loss of Propionibacterium acnes from all sites except the gargle sample of astro-
naut A. Although this single species was isolated an average of 15.7 times during the
three preflight sample periods, it was isolated only once postflight. Other species of
the same genus apparently were unaffected by the space-flight conditions. This spe-
cies is a strict anaerobe that normally inhabits all body surfaces in low numbers. The
noted change may be partially caused by an intolerance for the high oxygen partial
pressure, or the low concentration of reducing gases in the spacecraft environment
during flight. A small portion of the loss has been shown to be the result of a defective
anaerobic incubation system used with some of the samples, making exact interpreta-
tion impossible.

The rest of the reduction in total number of anaerobic isolates was caused by a
species-independent reduction in members of the genus Fusobacterium. The number
of isolates, which had remained stable throughout the entire preflight period, dropped
to 55 percent of their former level during the flight. These microorganisms, which
are almost entirely restricted to the oral cavity, possess unusually fastidious nutrient
requirements for growth and survival. It is possible that the drastic reduction resulted
from the exclusive use of flight foods which may lack some factor or factors critical to
the survival of members of this genus. This possibility is currently being investigated
by laboratory studies.

In contrast to the significant (p < 0.05) postflight elevation in total quantitation of
aerobic bacteria, the anaerobic quantitation of 8 X 109 viable cells was only 25 percent

of the preflight average of 3.2 X 1010 viable cells. This decrease follows closely, and
is largely the result of, the decrease in total isolates previously outlined.

Fungi Isolated From Crewmembers

A list of the yeasts and filamentous fungi isolated from the three crewmembers
immediately postflight is presented in table XXVII. The sharp decrease in fungal iso-
lates noted during the preflight analysis period was magnified during the 10-day space
flight. The preflight reduction from 76 to 38 isolates was reduced further to seven iso-
lates postflight, five of which were recovered from stool specimens. No fungal isolates
were recovered from astronaut B.

Supporting Studies

One of the major objectives of the integrated crew microbiology investigation was
to attempt to monitor ways in which the space-flight environment affected the microbial
ecology of the crewmembers. To accomplish this, several different segments of the
environment were sampled and analyzed as outlined below.

The command module hardware. - Four different locations in the interior of the
command module (fig. 5) were sampled before and after the flight. Preflight samples
were taken by a member of the backup crew within 12 hours of launch. Postflight sam-
ples were collected by the MQF personnel within 12 hours after recovery. The micro-
organisms recovered from these areas are presented in table XXVIII. Only one anaer-
obic bacterial species and a single fungal species were recovered preflight, and no
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anaerobes or fungi were recovered postflight. As a result, membe 3 of these two
groups could not be shown to be involved in ecological transfer betw:-en the crewme:a
bers and the areas of the CM sampled.

Quite a different situation exists with the aerobic bacteria. Scme of the data jir
sented in table XXVII have been listed in a different format in table XXIX to demon-
strate the changes occurring in the aerobic bacterial population duriag the flight. It
will be noted from this table that, in all cases except Micrococcus soecies 4, those
species present in a particular area preflight have been lost and repiaced with a cori-
pletely different flora.

Whereas the total number of isolates and the total quantitation did not change
appreciably, Pseudomonas maltophilia, Gaffkya sp., Corynebacterium bovis, and tae
usual large number of micrococci could not be recovered postflight. ~Staphylococcu:s
epidermidis and Gaffkya tetragena were not recovered from the original site, but wer

recovered from one or more of the other sites. Species recovered irom CM hardwir :

postflight, but not recovered preflight, included Herellea vaginicola Klebsiella pne.-
moniae, Proteus merabilis, Streptococcus fecalis, and Bacillus sp. All of these
species were isolated from one or more of the crewmembers during the 27 days im -
mediately preceding launch. These data are interesting in that they indicate a redu:-
tion of micrococci and a possible transfer of small numbers of microbes from the
crew to the CM hardware during flight.

Astronaut EVA clothing. - Three different samples were recovered from each ¢
the three EVA suits. The species recovered from the shoe soles ard the gloves are
presented in table XXX. All of these isolates were quantitated below 50 viable micrc
organisms per cubic centimeter of diluent except the Corynebacterizm bovis that wis
recovered at a concentration of 2000 viable cells per cubic centimei=r from the posi-
flight glove sample of astronaut C.

No anaerobic microorganism and only a single fungal specimea (Wallemia ich .k
ophaga) was recovered from any of the sample sites. As in the cas: of the CM hard-

ware, these two groups may be considered of no special interest to scological transfc:

studies between astronauts and the sample areas of the EVA clothin.

Two major observations may be made regarding the aerobic bacterial isolate:s.
First, there appears to have been some loss of microorganisms as 2 result of space-

flight conditions and a replacement with a few species of other type«. This is the sa:.

pattern that was demonstrated in the CM hardware study. Second, .:nd most interest

ingly, Staphylococcus epidermidis and Streptococcus mitis were not lost from samj:l«

exterior surfaces of the gloves or shoe soles of astronaut A. This :s quite significunr
because these areas were exposed to the harsh environment of the rioon and lunar ¢x
ploration activities without the loss of these species. The possibility exists that th2s
could be coincidental reinfections that occurred after the terminaticn of the moon ex-
ploration. However, in view of the fact that S. mitis was the only rmicroorganism i ¢
covered from the Surveyor III television camera after remaining on the moon for
2-1/2 years, either of these explanations is plausible.

Aerobic species recovered from the urine collection devices ..re presented
in table XXXI. Analyses for the presence of fungi and anaerobic bacteria were not



performed on these specimens. These postflight samples have been given arbitrary
numbers, as their individual identities could not be determined when the samples were
collected. Analyses of these data revealed the pattern described above in that the spe-
cies recovered from the preflight examination was lost and subsequently replaced with
a total of four other species.

Cabin fan filter analysis. - The command module circulating fan filter was oper-
ated for 4 hours while lunar materials were being transferred from the lunar module
(LM) to the CM. During this time, approximately 1188 cubic meters (42 000 cubic
feet) of oxygen were moved through the filter material. The filter was then stored in-
side a Beta-fabric stowage bag (fig. 6) where it remained until it was removed within
the biological cabinetry of the LRL.

Nine swatches of filter material with a surface area of approximately 10 square
centimeters each were aseptically removed. Of these, three were transferred to
10 cubic centimeters of trypticase soy broth (TSB) for aerobic incubation, three were
transferred to 10 cubic centimeters of TSB for anaerobic incubation, and three were
transferred to 10 cubic centimeters of yeast malt broth for recovery of fungal
contaminants.

The recovered isolates are outlined in table XXXII. Herellea vaginicola was re-
covered from only one swatch, but with avery high quantitation (morethan3 000 000 viable

cells/cmz). Staphylococcus epidermidis showed a lower quantitation per swatch but
was isolated from four of the six swatches analyzed for bacteria. These two species
must either have been present in high numbers preflight or they were unusually resist-
ant to the toxic and drying effects of large concentrations of oxygen.

THE POSTMISSION ENVIRONMENT

Sixteen-Day Postflight Microbial Evaluation of Prime Crew

Upon termination of their 10-day space flight, and while aboard the U.S.S. New
Orleans, the Apollo 14 astronauts entered the isolated environment of the mobile quar-
antine facility where they remained throughout the 58-1/2-hour trip to the Manned Space-
craft Center in Houston, Texas (fig. 7). The astronauts were then transferred to the
CRA of the Lunar Receiving Laboratory (fig. 8) for the remainder of the 16 days of
postflight quarantine. Just before termination of the 16-day quarantine period, the fifth
(and last) complete medical microbiology evaluation was conducted in the CRA. As be-
fore, the resulting data were evaluated for the presence of medically important micro-
organisms as well as total aerobic bacteria, anaerobic bacteria, yeasts, and molds.

Medical microbiology evaluations. - Microorganisms of possible medical im-
portance, recovered from the 16-day postflight samples, are presented in table XXXIII.
The single phage type (85) of Staphylococcus aureus was still isolated from the nos-
trils of astronauts A and B, showing no loss during the CRA quarantine period. This
phage type was persistent in astronaut A throughout the entire 54 days from F-27 to
R+16 and probably was transferred to astronaut B during the space flight. Further
transfer to any CRA or MQF personnel during the quarantine is not indicated from the
data.
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The incidence of S-hemolytic streptococci demonstrated som:: degree of reccv .
from its postflight low. A total of five isolates was recovered fror: four different
areas of two astronauts. Transfer to CRA and MQF personnel wa: not indicated, w: :
the possible single exception mentioned previously.

The incidence of Haemophilus parainfluenzae and Haemophih.s parahaemolyt.c
reflected no change during the isolation period. '

Aerobic bacteria isolated from crewmembers. - Quantitation- for the aerobic
bacteria isolated from the R+16 crew specimens are shown in table XXXIV. A totul .
172 different isolates was identified. These belonged to 52 different species repre-
senting 17 genera. These values are not significantly (at the 95-pecrcent confidence
level) different from the values observed during the preflight monitoring period, ag: .
contraindicating environmentally mediated changes in numbers of :erobic genera &n.:
species.

Aerobic bacteria quantitation, measured in viable cells per vample, revealed
that the total microbial load for all three astronauts at R+16 was c-ie-half the quanti .
tion obtained just before the quarantine isolation (R+0). However, the bacteria wer:
still recovered at a level four times the preflight mean. This probably reflected =
slow return downward to normal levels from the high values mediated by the space -
flight environment. The quantitation of Escherichia in the stools hadreturnedtoamo -
normal level. Large numbers of Streptococcus fecalis in the stoo! specimen of ast: :
naut A were responsible for the high values obtained for this samp:e period. This r:
have been the result of the space-flight-affected fecal imbalance.

Anaerobic bacteria isolated from crewmembers. - The anae:obic bacteria ito
lated from the final R+16 examination of crew specimens are quan‘itated as shown i
table XXXV. A total of 91 different isolates was identified. These belonged to 36 d !
ferent species representing 12 genera. An additional 16 isolates were noted, but i
not survive for identification. These are listed as unidentified microorganisms ir
table XXXV.

These samples, obtained after 16 days of total quarantine in the MQF and the
CRA, revealed that the number of recoverable anaerobic isolates :ind the total ance :
quantitation had returned to the preflight norm. In addition, the irncidence of Propicr
bacterium acnes returned to its average preflight value. The incidence of species (!
the genus Fusobacterium increased during the 16 days of postfligh: quarantine, al-
though the original preflight level was not achieved.

Fungi isolated from crewmembers. - A list of the yeasts anc: filamentous fuing
isolated from the three crewmembers at the conclusion of postfligat quarantine is p -
sented in table XXXVI. The total number of isolates had almost returned to the pre -
flight norm of 54, and the number of different species had increasad to the immediz
preflight value. The recovered isolates were almost evenly distr.buted among the
three crewmembers.




Supporting Studies

The mobile quarantine facility. - Prior to crew entry into the MQF, four sites
(sink, table, Toor, and telephone) were sampled. These samples were packed in ice
and returned to the MSC, where they were screened for pathogens. No medically im-
portant microorganisms were found.

While in the MQF, the astronauts were attended by a flight surgeon and an engi-
neer throughout the entire trip to the MSC. Close contact within an extremely confined
area made microbial interchange possible. The MQF personnel were screened for the
presence of medically important microorganisms before crew contact, and again at the
end of the isolation period (table XXXVII). Comparison of these data allowed evalua-
tion of microbial interchange.

Staphylococcus aureus isolates were recovered prior to quarantine from three dif-
ferent flight surgeon samples and from four different engineer samples. After 18 days
of quarantine, S. aureus was recovered from only one site on.each subject. Phage
typing of these pre- and postquarantine isolates demonstrated total host specificity; the
isolates from one subject were all type 53/77, whereas those from the other subject
were all untypable (table XXXVIN).

Other isolates of special interest included those recovered from the urine and
the pseudomonad from the stool specimen of the flight surgeon. Either one of these
microbial types could have contributed to a serious illness event.

The crew reception area. - On arrival at the Manned Spacecraft Center, the astro-
nauts and MQF personnel were transferred from the MQF to the Crew Reception Area
of the Lunar Receiving Laboratory. Nasal swabs, throat swabs, and fecal samples
were collected from each of the 12 people who would come in contact with the astro-
nauts during their stay in the CRA. Nasal swab samples and throat swab samples were
again obtained from the 12 CRA personnel at the end of the 16-day quarantine period.
Comparison of the medically important microbial load recovered from these two sam-
pling periods was required in order to monitor microbial interchange during this period.

No B-hemolytic streptococci were isolated from CRA personnel before postflight
quarantine. However, on release from isolation, 8-hemolytic Streptococcus sp. (not
group A) was isolated from one throat culture. This could have resulted from the in-
troduction of astronauts A and B into the environment as both carried this microorga-
nism in their upper respiratory tracts. It is equally possible, however, that 8-hemolytic
streptococci were present in unsampled areas of the CRA personnel and were trans-
ferred to the throat independent of astronaut contact.

Staphylococcus aureus was recovered from one-third of the CRA personnel during
both sampling periods. Phage typing (table XXXVII) of these microbes demonstrated
that those recovered after quarantine isolation were different in all cases from those
recovered before quarantine isolation.

Analyses of the phage type pattern of all S. aureus cultures obtained postflight
(table XXXVIII) fail to indicate any possibility of microbial interchange of this micro-
organism in the CRA quarantine environment.
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CONCLUDING REMARKS

The data presented in this report are based on analyses of 12 different sampie:
from each of the three prime crewmembers for each of the five sariple periods. Ses
eral observations, 25 of which are listed in the following, may be « oncluded from th
data presented in this report. Responses 13 to 25 were indicated f-om immediate
postflight sample data.

1. A member of the genus Haemophilus was isolated repeate-lly and may have
contributed to a recurrent urethritis in one crewmember during thc 7 months immec
ately preceding launch.

2. Staphylococcus epidermidis was the most ubiquitous aeroi:ic microorganis:

recovered.

3. Data from throat and nasal'samples clearly show that the .e areas, althoug
interconnected, harbor different microbial populations.

4. Propionibacterium acnes was the most ubiquitous anaerot.ic microorgani;r
recovered.

5. The anaerobe quantitation was 1000 times higher than the aerobe quantitati :

6. Members of the genus Candida (a yeast) were the most ul:quitous fungi
recovered.

7. Unusually diverse preflight fungal isolates reflect the ext :nsive travel and
diverse activities of the crewmembers.

8. If the number of species is used as a parameter, aerobic bacteria were h

most abundant, and anaerobic bacteria, filamentous fungi, and yeasts were the seco .

third, and fourth most abundant, respectively.

9. An average of seven different medically important microurganisms were r -

covered from any individual crewmember during a single examinat:on.

10. A spread of S-hemolytic streptococci among astronauts hefore launch it
indicated.

11. The total number of aerobic bacterial isolates decrease.i slightly with the
approach of launch.

12. The Preflight Health Stabilization Program quarantine exerted no signific

effect on the aerobic and anaerobic microflora of each crewmember, whereas the
fungal load was reduced dramatically in this environment.

13. Intercrew transfer of Staphylococcus aureus was sugge:zed.

14. The incidence of B-hemolytic streptococci was reduced.

il



15. There was a slight increase in the number of aerobic bacterial genera and
species recovered, although the total number of isolates remained constant.

16. There was no change in the number of anaerobic bacterial genera and spe-
cies recovered, although the total number of isolates was significantly less than the
preflight average.

17. There was a significant reduction in both the number of different types of
fungi and the number of fungal isolates.

18. The total aerobic bacterial quantitation was 830 percent higher than the pre-
flight norm. This was largely a result of an increase in the quantitation of members
of the genus Escherichia in the stool.

19. The total anaerobic bacterial quantitation was 75 percent lower than the pre-
flight norm. Primarily, this was caused by a postflight reduction in the incidence of
Propionibacterium acnes. A small portion of this loss was the result of a defective
anaerobic incubation system. Also, the incidence of fusobacteria in the mouth was
reduced greatly postflight.

20. Transfer of microorganisms from crewmembers to command module hard-
ware is indicated.

21. No yeasts or fungi could be recovered from one of the astronauts postflight.

22. A loss of microorganisms from the command module interior and extravehic-
ular activity clothing and subsequent replacement with other species are indicated.

23. Streptococcus mitis was not lost from the exterior surface of the extra-
vehicular activity clothing during lunar traverse.

24. Very few aerobic bacteria or fungi were recovered from the command mod-
ule interior and the extravehicular activity clothing.

25. In general, the microbial load returned to the preflight norm during the
postflight quarantine period.

Manned Spacecraft Center
National Aeronautics and Space Administration
Houston, Texas, November 3, 1972
951-17-00-00-72
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TABLE II.- ISOLATES FROM URINE OF ASTRONAUT B

BEFORE APOLLO 14 LAUNCH

Prior To Launch

Months
Microorganism 26 13 T & 3 2
Mierococcus species - - + - - -
Corynebacterium species - -+ - = -
Haemophilus species - -+ -+ o+
Staphylococcus epidermidis - - -+ o+ *
Diphtheroid - - - + - -

Streptococcus sp. (y hemolytic) - -
Klebsiella pneumoniae - -

+ present

absent



Sample

Scalp
Ears

Axilla

Hands
Navel

Groin

Toes

Nares

Throat
Swab

Gargle

Urine

Feces

- = No medically important organism found on this site.

TABLE III.- TWENTY-SEVEN-DAY PREFLIGHT ISOLATT 3 OF

POSSIBLE MEDICAL IMPORTANCE

Astronaut A

Streptococcus species
(B, Not Group A)

Staphy lococeus aureus

Proteus mirabilis

Paracolobactrum
intermedium

Haemophi lus
parainfluenzae

Haemophilus
parahaemolyticus
Candida albicans

Astronaut B

Herellea vaginicola

Klebsiella pneumoniae
Proteus mirabilis

Herellea vaginicola
Proteus mirabilis
Klebgiella pnewnoniae
Escherichia coli

Herellea vaginicola

Klebsiella preumoniae
Proteus mirabilis

Haemophilus
parainfluenzae

Haemophilus

parainfluenzae

Haemophilus spectes

Astronaut C

Mim polymorpha

Mim  polymorpha

Min:. polymorpha
Mir.  polymorpha

Min . polymorpha

Haemophilus
purainfluenazae
Strptococcus sp.
(¢, Not Group A)

Haemophilus

pc rahaemolyticus
Ha-nophtilus

pc ratnfluenzae
Strz2ptococcus sp.
(", Not Group AJ
Ca- Tida albicans

Ca: 1ida albicans

b
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TABLE IV.- OCCURRENCE OF SELECTED MICROORGANISMS

IN PRIME CREW ISOLATES

Microorganism
Candida albicans

Haemophilus parainfluenzae
Proteus mirabilis
Klebsiella pneumoniae
Mima polymorpha

Streptococcus species
(B, Not Group A)

Haemophtilus parahaemolyticus
Haemophilus species

Herellea vaginicola
Escherichia coli*
Paracolobacterum intermedium
Staphylococcus aureus

*¥Other than in stool

Total
Occurrence Subject
in 36 Specimens Involved
3 A ¢
5 A,B,C
4 A,B
3 B
5 C
3 A C
2 A C
1 B
3 B
1 B
1 A
1 A



TABLE V.- QUANTITATION* OF AERCBIC BACTERIA FROM 27-DAY PREFLIGHT SPECIMENE ROM

SOURCE MATERIAL OF ASTRONAUTS A, B, AND C =

SPLCIES t SCALP EAR AXILLA HAND NAVEL GROIN TOES NAREE THROAT G; iLE _URINE FECES , - .
Baoillue A - - - - - - 44 - - - 2,(101‘
speoies It - - - +44 - - - - - - - Z
o - - BxlOl - e+ - gxlol - - - -
Bacillus A - - - - - - - - - N -
cereus B - - - - - - - - - - 44
[y - - - - - - - - - - - :
Bacillus A - - - - - - - - - - -
liohent formia B - - - - - - - - - - -
C - - - - - - - - - - Tx10
Bactillus A - - - - - - - - - - - -
species 1010 B - - - - - - - - - - e .=
o - 4t - - - - - - - - et .
. 2 1
Corynebaoterium A 44+ - - 1x10 - - - - Ix10 - - -
species B - - - - - - Lx10 - :x10 - -
2
C  2x10 - +4+ - - - - - - - -
Corynabacterium A - - - - - -3 - - - - -
epecies 2 B - - - - - 7x10 - - - - - :
o - - - - - - - - - - - -
. B
Corchbactcrtuw A - - - - - - - - “x10 3. 05 - -
species T B - - - - - - - - T 25 - -
c - - - - - - - - 1x10 5 D - -
Corynebacteriwn A - - - - - Lx10° - - - - -
species 17 B - - - - - - - - - - - o
c - - - - - - - - - - -
Corynebacterium A - - - - - - - - - 3 _ -
specties 21 B - - - - - - - - - Lo - ~
fo} - - - - - - - - - - -
Corynebacteriwm A - - - - - - - -5 - - -
species 33 B 2x10° - - - - -5 - 1x10 - - -
c - - - - - 3x10 - e - - -
Corynsbacterium A - - - - - - - - - - -
species 36 B - - - - 44 - - - - - -
[ - - - - - - - - - - -
Corynebacterium A - - - - - - - 2x10 - - -
species Group IV B - - - - - - - - - - -
Corynebacterium A - 2x107 - - - - - - - - -
bovis B - 2x10 - - -1 - - - - - -
[o} - - - ++4 2x10 - - - - - -
Coryu.baatcriwn A - - - - - -5 - - - - -
hoagtii B - - - - - 1x10 - - - - -
¢ - - - - - - - - - - - -
Corynsbacterium A - - - - - - - - - - -
zerceis B -5 - - - - - - - - - -
¢ 3x10 - - - - - - - - - -
Enterobaoter A - - - - - - - - - - -
loacas B - - - - - - - - - - -
° c - - - - - - - - - - 3x10° :
Sc;hcrichia A - - - - - ) - - - - 2x10$ :
ooli B - - - - - 1x10 - - - - 1x10
c - - - - - - - - - - - 7
Beoherichia A - - - - - - - - - - -
intermedia B - - - - - - - - - - -,
c - - - - - - - - - - 1x10

®* Organiems per milliliter of broth or gram of feces
+ = Astronauts A,B,or C
+++ = Organisms present but not gquantitated




TABLE V.- QUANTITATION® OF AEROBIC BACTERIA FROM 27-DAY PREFLIGHT SPECIMENS FROM

SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Continued

-+

SPECTES _  _ScaLp EAR  AXILLA HAND NAVEL _GROIN _TOES NARES THROAT GARGLE URINE FECES

- - - - - - - - - - - -

Haemophti lus A
gpaciea B - - - - - - - - - - ix10 -
o}

Haemophilus A - - - - - - - - - et - -
parahaemolyticus B - - - - - - - - - - - -
- - - - - - - - - +++ - -

Haemophilus
parainfluensaé

O w»
)
t
1
1
1
1
+
+*
+
+
+
+
+
1
1

Herellsa
species

Qo>
+
+
+
1
1
)
1
)
1)
'
1
1
]
t

Herellea
vaginioola

w >

Klebaiella
pneumoniae

awr
'
1
-
+
.
1
i)
—
t ]
-1
=)
I
.
+
be
1
1
L
1

Lastobacillus
oausasius

O o>
1
t
'
i
[l
|
]
'
]

Lactobacillus
plantamm

QW
'
'
1
b
1
'
1
t
¢
1
1
=1
(=3
w

Miorococcus
spseocies

awr

]

1

1

]

1
-1
o

1

¢

'
1
]
)

Micrococcus
species 1

O w >

'

'
+
+
+

1

]

1
@
b
=
o

L4

'

1

[

1

1

Miorococous
species B

O w
'
]
'
]
[l
1
1
[
'
i
+
'

Miorococous
species 11

(o1

1

i

'
n
>
=1
o
'

]

1

]

]

]

1

[l

Mierococous
species 15

O o >
1
'
1
]
'

- - - - hxlO2 - - - - - >4 -
8x10 - - - - - - -

Nierocoocus
speciee 17

[oN--B 3
1
)
'
'

Nicrooooous
spectes 19

aw»

'

'

[l
=
>
-
o

'

'

[

'

'
-
x
o
5]

1

'

- lxloh - - -
3x10h - - 2x10 - - - - - - -
- 3x10 - - - - - - - - - -

Microcoocous
species 20

O W
t

Mioroooocus
spacies 25

O w>
'
+
]
'
]
]
[
+
t
v
)
1

Miorocooaus
speoies 26

QP
'
+
+
+
1
1

Mierocoo aus A - -
species 29 B - - - - -
c - - - - - - 2x10% - - - - -

* Organisms per milliliter of broth or gram of feces

t = Astronauts A,B,or C
+++ = Organisms present but not quantitated



TABLE V. - QUANTITATION® OF AEROBIC BACTERIA FROM 27-DAY PREFLIGH” SPECIMEl FROM

SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Concluded

SPECIES : SCALP EAR  AXILLA _HAND NAVEL _GROIN TOES NARES THROAT G- GLE URINE FECES P
Mioraoooous A -, - - -, Bx103 - - - - - -
spacies 30 B 2x10 - - 2x10 -5 - - - - haad -
C 6x10 - - - 1x10 - - - - - -
Miaromonospora A - - - - - - - - - - e :
apecies B - - - - - - e - - - -
c - - - - - - - - - - -
Nima A - - - - - - - - - - -
le B - - - - - - - - - - -
pe rpha c - 44 +44 e 2x101 - 44 - - - - -
Neisseria g - - - b - - - - - . Db - N -
! c - - - - - - - - - - -
Neisseria A - - - - - - - - jxlO; 21 32 - -
perflava B - - - - - - - - f.)(l('l3 6x 9, - - -
o} - - - - - - - - 2x10 1x 2 - - : :
Neisseria A - - - - - - = - N = -
siooa B -5 - - - - - - - ﬁ.xlOg & 33 - - B
Cc uxlo - - - - - - - 2x10 - -
Paraoolobactmem A - - - - - - - - - - -
aerogencides B - - - - - - - - - - -
c - - - - - - - - - - 4+
Paraco lobactrum AL - - - - - - - e - - -
intermedium g - - = < - - = - - - - = =
' Proteus A - - - - - - - e - - -
mirabilis B - - e - - 6x10 - 4 - - -
C - - - - - - - - - - -
Rothia A - - - - - - - - et 4 - -
dentooariosa B - - - - - - - - et s - -
c - - - - - - - - +44 ik - -
Staphylococous A - - - - _ - _ 6x10° _ R _
aureus B - - - - - - - - - - -
c - - - - - - - - - - -
L
Staphy losooous & 2x10° 300 6x10l - 6x10®  Lx10?  8x1o" 1x10§ s 7x 0t - - )
epidermidis B 6x10 3x10 Tx10 8x10 -5 - -, 2xiof et - -
Lx10 2x10 9x10 2x10 ux10 - 1x10 5x10 4 - -
Streptococcus A 2x10t - - 7x102 - - - - - - - -
species (a hem.) B -3 - - - - - - - -3 B )E - -
c Lx10 - - - - - - - €x10 [P - -
Streptococous A - - - - - e - - - - -
species (8 hem.) B - - - - - - - - - - - -
c - - - - - - - - +44 .. - -
Streptocoocus A +es - - - - - - - - - -
spectes (y hem.,) B  +4+ - - - - - - - - - -
c - - - - - - - - 1x10 - 2x10°
Streptoococous A - - - - - - - - - - 1x10 B
feoalis B - - - - - - - - - - 8x10
c N - - - - - - N B B - .
Streptococous A - 2x10° - - - - - - 9x102 1x. Jg e -
mitis B - - - - - - - - 10, 1x.9g - 1x10
c - - - - - - - - £x10 6x ) - 2x10
1 . (3 5 N
Streptococous A - - - 2x10 - - - - 1x10 bx b - - : =
salivarius B - - - - - - - - Lx10 x.)y - 44 -
o - - - - - - - - 5x10 bx ) - 6x105
Unidentified** A - - - - - - o - - - - :
B - - - - - - - - - - -
c - - - - 2x10t - . - - N - ,

* Organisms per milliliter of broth or gram of feces
t = Astronauts A,B,or C

®% Organisms not suitsable for determinative atudies
+++ = Organisms present but not quantitated




TABLE VI.- QUANTITATION® OF ANAEROBIC BACTERIA FROM 27-DAY PREFLIGHT SPECIMENS

FROM SOURCE MATERIAL OF ASTRONAUTS A, B, AND C

4

SPECIES SCALP EAR  AXILLA _HAND NAVEL _GROJN _TOES NARES THRCAT GARGLE _URINE _FECES

- - - - o) -, - -
- - - Tx10 Lx10 - -

Baoteroides
species

QW >
]
i
t
‘
[}

>
'
i
1
'
[
]

Bacteroidee
biacutus B - - - - - -

Baoteroides A - - - - - - - - - - - - 8
illosus g - - - - - - - - - - - Lx10

Baotercoides
corrodens

O w
1
'
'
t
]
'
'
+
b
o
»®
[
o
Ll

Bacteroides
fragilis

-

B.fragilis
88 . thetatotaomioron

(el
1
]
1
1
'
]
[
'
'

B.melaninogenious
83 .asaocharoly tious

o>
[l
'
'
1
i
t
[
'

B.melaninogenious
as.intermediue

QW
]
'
|
]
]
'
+
+
'

Baateroides
oralia

O
i
1}
]
)
+
i
'
t
N
®
ol
(=]
t
§
1

Baoteroides 3 -
pneumosintes B - - - - - - - - 1::10'5 lxlOS - -

£
]
|
|
]
1
]
1
¢
N
»
[
<

Bacteroides
prascutus

aw >
[
1
|
'
'

1

]

b

'

[

[
hd
o
=
(=]

L)

Bacteroides
putredinis

[eN: 4
'
1
[
1
'
1
]
'
‘
'
]

Bifidobaoteriim
adolesoentis

Q>
1
'
1
[
1
[
'
'
4
i
'

Clostridium
psrfringens

O @@
[
]
|
‘
'
[
+
'
i
1
1

Clostridium

A - - - - - - -
plagarem B - - . _ _ - - : : - - 44
c - - - - - _ - - - N - -
Clostridium A - - - - - - -
ramoeum B - - - - B R - - - - - -
c _ _ _ - - _ - - - - - -
= - - 4

Cormynebacterium
pyogenres

Qwr
[
|
'
'
+
¢
¢
w
x
—
o
¢
1
'
[

Bubaoterium A :
lentum B - - - - - - - - - -
. N N N N - N : - -
- - - - 6x10
® Organisms per m{lliliter of broth or gram of feces

+ = Amtronauts A,B, or C
+++ = Microorganisms present but not quantitated



SPECIES

Pusobac tarium
speciss

Fusobgoteriim
Sweiforme

Puobacteriun
nawi forme

Pusobacterium
nucleatum

Fusobagterium
prausnitsit

Lactobacillue
oatenaforme

Leptotrichia
speoies

Leptotrichia
bugoalis

Peptoocoocus
asaccharoly tious

Peptococous
prevotii

Peptostreptocooous
ansernbius

Peptostreptoooacus
intemedius

Peptostreptooooous
magmus

Propionibacterium
acnes

Propionibasterium
avidem
Propionibacterium
thoenii

Veillonella
aloalencens

Veillonella
parvula

Unidentified®*®

TABLE VI.- QUANTITATION® OF ANAFROBIC BACTERIA FROM 27-DAY PREFLIGHT SPEC

awr aw> | +

[l Y

< m o O w e

Oowr

O w e O wr O w > O w e QW > aQwr

w >

A
B
c

FROM SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Concluded

{ENS

SCALP EAR AXTLLA HAND NAVEL GRCIN TOES NARES THROAT JARGLE URINE FECES
- - - - - - - - hxlOb 6x103 - -
- - - - - - - - 3x10;j 2x105 - -
- - - - - - - - 2x10h 1x10 - -
- - - - - - - ~ 1x10 Lx10 - -
- - - - - - - - - lx102 - -
- - - - - - - - - 2x10b - -
- - - - - - - - - leou - -
- - - - - - - - - 1x10 - -
- - - - - - - - - 1)(103 - -
- - - - - - - - - 2}(102 - T s
- - - - - - - - - 1x10 - 3x10
- - - - - - - - hx)OJ; - - -
- - - - - - - - 3x10 - - -
_ - - - - - - - - 3x102 - -
- - - - - - - - - 9x10 - -
- - - - - - - - - 2x10 - -
- - - - - hx103 - - - - - -
- - - - 6x10° - - - - - - -
- - - 2x10 - - - - - - - -
- - - - 1x10° 10102 - - - - - -
- - - - - - - - - - - 7x1c®
- - - - - - - - - - - 1x1C
- - - - - - - - - - - 1x10
- - - lxlO2 - - - - - T s - -
- - - - - -5 - - - 2x10 - -
- - - - - 1x10 - - - - - -
- - - - - - - - 1 -~ - 1x10 +4+4
- - - - - - - 3x10 - - - -

hxlOz 2x10h -3 lx102 - -3 - lJ)(lOq QXIOh - 3x10 -

5x10 3x10 Lx10 1x10 - 6x10 - 1x107 3x10 2x10 - -
- - - - - - - 1x10 3x10 - 2x10 -
- - - - - hxlOl - - - - - -
- - - - - 2x102 - - - -2 - '{xlo6
- - - - - - - - - Lx10 - -
- - - - - - - - - Txl0 - -
- - - - - - - - 2)(103 8x10 - -
- - - - - - - - 1x10 - - -
- - - - - - - - - Exloi - -
- - - - - - - - - 1x10 - -
- - - - - 2x10° - - 8x102 2x102 1x10° uxog
- i B - - - ™10 - 2x107 21105 44 611.0l
- - ax103 2xiol - - - - 9x10°  2x10 - 1x10

® Organisma per milliliter of broth or gram of feces

+ = Astronauts A,B, or C
+4+ = Microorganisms prese
#8 Microorganisms not suit

nt but not quantitated
able for determinative studies




TABLE VII.- FUNGI FROM 27-DAY PREFLIGHT SPECIMENS FROM SOURCE MATERIAL

OF ASTRORAUTS A, B, AND C

CATEGORIES SCALP EAR  AXILLA HAND NAVEL GROIN TOES NARES THROAT GARGLE URINE FECES
Alternaria species - - - - - - - - c - - . -
Arthrinium sacchri - B - - - - - - - - - -
Candida albicans” - - - - - - - - - c - c
Candida guilliemmondii® - - - - - - - - B - - -
Candida parapsilosis® - - - B - - - - - - - A
Candida solani® - A A - - - A - - - - -
Candida species’ - - - - - A - - - - - -
Candida tropicalis® B - - A,C A,B - - - A,C B - -
Cladorrhinum species - - - A - - - - - - - -
Cladosporium cladosporoides - - - - - - - B - B - -
Cladosportum cucumerinum - - - - - - - c - - - -
Cladosporium elatum - - - - - - - - A - - -
Cladosporiwnm sphaerospermen - - - - - - - A A - - A
Coniella species - - - - - - - (o} - - - -
Coniothyrium species - - - - - - - A c - - -
Cryptococeus albidus* C - - A - - [ - A B - B
Emericellopsis minima - - B - - - - - - - - -
Epicoccum nigrum - B - - - - - - - - - -
Fusidium species B - - - - - - - - - - -
Geotrichum species - - - - - A - - - - A A
Mierotheciun retisporum A - - - - - - - - - - -
var. tnferior
Mucor species - - - - - - - - - - - .c
Nigrospora species - - - - - - - - - A - -
Otdiodendron species - - - - - - - - - A - -
Pagcilomyces griseoviridie - - - - - - - - - - - B
Paecilomyces species - - - - - - - - A - - -
Paecilomyces varioti - - - - - - - - - - - A
Penicilliwn duclauri - A - - - [of - - A A - -
Penicillium italioum - - - - - B - - - B - -
Peniecillium purpurogenum - - - - - - A - - c - c
Periconia venesuelana - - - - - - - - - - - A
Pithomyoces atro-olivaceus - - - - - - - B - - - -
Pityrosporum ovale * - - - - B,C B B,C - - - - -
Rhodotorula muetlaginosa * - A - - - - - - - - - A
Phoma species - - - - - - A A - - - -
Scolescobasidiuwm verruculoswm B - - - - - - - - - - -
Septonema species - - - - - - - - [o - - -
Staphy lotrichum coccosporum - - - - - - - - - - - B
Sterigmatomyces species * - - - - - - - - - C - -
Sterile mycelium - - - - - - - - - - - A
Torula species - - - A - - - - - - - -
Torulomyces lagena - - - - - - - - B - - -

® = Yeasts (all others filamentous fungi)

- = Absent



TABLE VIII.- SPECIES ISOLATED FROM F-27 DAY EXAMINATIC

Sample

Scalp
Ear
Axille
Hand
Navel
Groin
Toes
Nares
Throat Swab
Gargle
Urine

Feces

Total

Aerobic
No. %
16 8.8
12 6.6
9 k.9
13 7.1
15 8.2
14 TT
12 6.6
11 6.0
29 15.8
29 15.8
5 2.7
18 9.8
183 100.0

Angerobic
fo. %
2 1.8

2 1.8

2 1.8

5 L,b

2 1.8

T 6.2

1 0.9

6 5.3
21 20.0
32 29.0
> L.y
25 22.6
110 100.0

No %
5 6.6
5 6.6
2 2.6
6 7.9
4 5.3
5 6.6
6 7.9
T 9.2

12 15.8

10 13.1
1 1.3

13 17.1

76 100.0

Total
23 6.3
19 5.1
13 3.6
2k 6.5
21 5.7
26 7.1
19 5.1
24 6.5
€2 17.0
71 19.0
11 3.0
56 15.1
69 100.0
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TABLE IX.- MEDICALLY IMPORTANT BACTERIA ISOLATED FROM 850 CLINICAL

SPECIMENS FROM MSC PERSONNEL

Occurrence 3y Sample Type¥*

Marker Microorganisms Throat Nares Stocl Other Total
Streptococcus species 14,6 0 0 22.0 9.4
(8, Group A)
Streptoccecus spectes 10.7 0 0 0.k 6.6
(R, Not Group A)
Staphylococcus aureus 19.6 8.9 0 8.9 1h,6
Haemophilus influenzae 0.4 0 0 o.b 0.3
Diplococcus pneumoniae 5.L  15.6 0 0 L.o
Shigella species 0 0 5.0 0 0.2
Salmonella species 0 0 7.5 0 0.3

*Expressed in percent occurrence of each species in each sample
type.



TABLE X. - MICROORGANISMS OF POSSIBLE MEDICA .

IMPORTANCE ISOLATED FROM STOOL SPECIMENE

AND THROAT SWABS OF 175 PRIME CONTACTS

Species Number of isolations Parcent of total ]
Staphylococcus aureus 22 13 1
Streptococcus sp. 22 13
A, not group A)

Staphylococcus epidermidis 10 6
Streptococcus sp. 3 2
(B, group A)
Haemophilus parainfluenzae 2 1
Haemophilus parahaemolyticus 1 1
Proteus mirabilis 1 1
Pseudomonas aeruginosa 1 1
Shigella sp. 1 1

r-3
&
.«

e e i)
b

Pl



TABLE XI.- STAPHYLOCOCCUS AUREUS PHAGE TYPES FROM

175 PRIME CONTACT PHYSICALS

RTD?

1000 X RTD

Number represented

52/52A/80/81
187
84
85
83A
3c/71
3A
6/54/75/85
Nontypable
c

0

0

b

3A
187
53/54/77
75/77/187
47/53/54/15
29/152/79/80/81

4Routine test dilution.
bTest not required.
®No reaction at RTD.
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TABLE XII.- FOURTEEN-DAY PREFLIGHT ISOLATES OF POSSIBLE M

Sample

Scalp

Ear

Axilla

Hands

Navel

Groin

Toes

Nares

Throat
Swab

Gargle

Urine

Feces

IMPORTANCE FROM PRIME CREWMEMBERS

Astronaut A

Proteus mirabilis

Philophora
Jeanselm?

Paracolobactrum
intermediun

Paracolobactrun
intermedium

Streptococcus species
(8, Not Group A)

Paracolobactrum
intermedium

Proteus mirabilis

Staphylococcus aureus

Haemopht lus
parainfluenzae

Haemopht lus
parahaemolyticus

Enterobacter
aerogenes

Haemophi lus
parainfluenzae
Paracolobactrum
intermedium
Proteus mirabilis
Staphy lococeus aureus

Candida albicans

Klebsiella pneumoniae
Candida albicans

Astronaut B

Enterobacter cloacae

Mima polymorpha
var. oxidans

Klebsiella prnewnoniae
Proteus mirabilis

Enterobacter cloacae

Haemophilus
parainfluenzae

Streptococcus species
(8, Not Group A)

Haemophi lus
parainfluenzae
Haemopht lus
parahaemo lyticus
Aspergillus versicolor
Streptococcus species
(8, Not Group A)

Candida albieans

Astr:

Aspergil]

pseudog

Haemophil
parainf
Streptocc:
(8, Not
Candida a

Haemophil
parainf
Haemophtl
rarahae
Candida a.

Klebsiell
Candida a

medically important organism found on this site.

JICAL

naut, C

18

laueus

s
uenzae

‘cus species

Group A)
bicans

s
uenzae
8
ophilus
hicans

. pneumoniae
bicans




TABLE XIII.- FOURTEEN-DAY ISOLATES OF POSSIBLE MEDICAL IMPORTANCE

FROM BACKUP CREWMEMBERS

Sample Astronaut D Astronaut E Astronaut F
Scalp Staphylococcus aureus - Staphylococeus aureus
Ear - - -
Axilla - - -
Hands - Staphylococceus aureus Pseudomonas
maltophilia
Navel - - -
Groin - - Streptococeus species
(8, Not Group A)
Toes - - -
Hares  Staphylococcus aureus Staphylococcus aureus Staphylococeus aureus
Klebsiella pneumoniae Paracolobactrum Enterobacter
intermedium aerogenes
Throat NA* NA* NA*
Swab
Gargle Haemophilus Haemopht lus Haemopht lus
parahaemo lyticus parahaemo lyticus parahaemo lyticus
Haemophilus Haemophilus Haemophtilus
rarainfluenzae parainfluenzae parainfluenzae
Entercbacter
aerogenes
Urine - - -
Feces - Pseudomonas -
aeruginosa
Pseudomonas
fluorsecens
Pseudomonas species
* Throat swabs not performed on these individuals.
« = o medically important microorganism found on this site.
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TABLE XIV.- PHAGE TYPES OF STAPHYLOCOCCUS AUREUS ISOLATE FROM 2 o=

14-DAY PREFLIGHT SAMPLES

Area Astronaut A Astronaut D Astronaut t As ronaut F

Nasal 85 187 L7 52

Gargle 85 - - - o
Scalp _ 187 _ 52 '
Hands _ - 6/47/53/83A -

= No S. aureus isolated

g




TABLE XV.- IMMEDIATE PREFLIGHT ISOLATES OF POSSIBLE MEDICAL IMPORTANCE

Samgle
Scalp
Ear

Axilla

Hands

Navel

Groin

Toes

Nares

Throat
Swab

Gargle

ilrine

Peces

- = lNo

38

Astronaut é

Streptococcus specties
(B, Not Group A)

Streptococcus species
(B, Not Group A)

Proteus mirabilis
Paraco lobae trum
intermediun

Haemophilus
parainfluenzae

Haemophtilus
parainfluenzae
Haemophilus
parahaemo lyticus
Staphy lococcus aureus
Streptococeus species
(B, Not Group A)

Candida albicans
Klebsiella pneumoniae
Streptococcus species
{8, Not Group A/
Aspergillus species

Astronaut B

Aspergillus species

Klebsiella prneumoniae
Proteus mirabilis

Streptococcus species
(B, Not Group A)

Klebsiella pnewmoniae

Streptococcus species
(B, Not Group A)
Klebsiella prnewnoniae

Haemophilus
parainfluenzae

Haemopht lus
parahaemolyticus

Haemopht lus
parainfluenzae

Haemopht lus
parahaemoly ticus

Candida albicans

Klebsiella pneumoniae

Klebstella pnewnoniae
Streptococcus species
(B, Not Group A)

Astronsut C

Aspergillus species

Haemopht lus
parainfluenzae
Haemopht lus
parahaemoly ticus
Enterobacter cloacae
Candida albiecans
Streptococcus species
(8, Not Group A)

Haemophi lus
parainfluenzae
Streptococcus species
(8, Not Group A)
Candida albieans
Aspergillus species
Enterobacter cloacae

Candida albicans

medically important organism found on this site.



TABLE XVI.- ACCUMULATED OCCURRENCES OF MEDICALLY IMI'ORTANG

MICROORGANISMS ISOLATED FROM PRIME

ASTRONAUTS UP TC LAUNCH

P27 F-1b F-0
Microorganisms é_g_gﬁ ABC LR
Aspergilius flavus - - - - - - -
Aspergtilius nidulans - - - - - - -1
Aspergillus pseudoglaucus - --1 =T
Aspergillus sydowi - - - - - 1 -
Aspergillus versicolor - - - -1 - - -
Candida albicans 1-2 213 1
Enterbacter aerogenes - - - 1 - - - -
Enterobacter cloaczae -11 -2 - - -
Escherichia coli® -1 - - - -
Haemophilus species -1- - - - - -
Haemophilus parahaemolyticus - -1 -11 12
Haemopht lus parainfluenzae 222 112 o2
Herellea vaginicola - 3- - - - -
Klebsiella pnewnoniae -3- 111 15
Mima polymorpha - =5 1 - - - -
Paracolobactrun intermedium 1 - - 5 -1 -
Philophora jeanselmet - - - 1 - - - -
Proteus mirabilis 13- L1 - 21
Staphylococcus aureus 1 - - 2 - - 1=
Streptococcus species 1-2 121 L3

¥Sample time #Location other than stool

thstronsut

1o

ry

des gnation

[

¥
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SPECIES

Bacillue

species

Bacillus
careus

Bactillus
lentus

Bacillua
mycoides

Bacillus
aubtilis

Bacillue

species 1010

Corynebacterium

8pecies

Corynebacterium

aspecias

L

Corynebacterium

apectiea

7

Corynebactert um

species

Corynebac terium

specties 18

Corynebacterium

spectes )

Corynebacterium

species 33

Corynebactertun
specieg uroup IV

Corynebac te rium

bovie

Corynehacterium

hoagit

Enterobacter

1erogene

a

Enterchacter

aloacae
® iepar gt aeer
* = Astrapauts
e o= Mioroorgen

IO

Rl

TABLE XVII.-

| -+

ISR

PR

QUANTITATION® OF AEROBIC BACTERIA FROM 14-TiAY FREFLIGHT “FECIMENS

FhOM SOURCE MATERIAL OF ASTRONAUTS A, B, AND

EAR AXILLA HAND NAVEL _GROIN T
- - - - - 4
- - 4+ - - et
- - - - - 4
1
- Xl - - - -
- - - - ‘e -
- B - - - -
- - - - ox10° Rxt
- - Lxd ' - -
- e - -
- - - Xl -
RE - - - -
‘ - - e - -
- - - e -
- - ree - - -
" v ogram of fercec
nrt Prared

THROAT GARGLE  URINE  FECES
- - - 2x10
- - - +44
h - - Tou
- - Ixu
- - - r+e
- - - Fo

b
Lxli -
L
X x L
. Rl
;. "
e -



TABLE XVII.- QUANTITATION® OF AEROBIC BACTERIA FROM 1L-DAY PREFLIGHT SPEi MENS

FROM SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Continued

SPECIES CCALY AR AXTLLA HAND HAVEL NRCTH TOES NARE:,  THROAT GARGLE URINE FECES

Egoherichia I - - - - - - - - - - - 9x10§ R
eoli B - ~ - - - - - - - - - 1x10
- 8x10 .

Gaffkya A - - - - - - - - - - - _
apecies bl - - - - - - - - - - - -

Gaf jkya Ao - - - - - . . 1x10° - - -

tetragena 2 - - - - - - - . - - - -
Haemophilue A - - - - - - - R - _ - _ .o
parahaemolyticus E - - - - - - - - - oS - - =

o - - - - - - - N - +++ - - I
Haemophilue A - - - - - - - - - e - - -
parainfluensae K - - - - - - - . _ POt _ _ N

i - - - - - - - +++ +4++ - - = =

Klebsiella A - - -, - - - - . _ _ _ 6x10°
pnewmoniae i - - fx107° - - - - - - - - - -

Lactobacillus A - - - - - - - - - 3x10 -

T g
species K - - - - - - - _ - _ _ 5x10° S
"~ - - - - - - - - ++4+ - - -
IR o=
Lactobaet llus ~ - - - - - - - - - - - 2x10 = =
lactis 3 - - - - - - - . - ox 1066 _ - -
R - - - - - - - - 3x19 - 3107 =
Micrqecoccus A - - - - - Lx10° - - - - _ _ -
spectes 3 _ _ _ - - _ 1x10 . - _ - - R
Micrococcus A - - - - - - - . - - - - :
gpecies 2 B lxl - - - - - - - - - - _ :
N - - - - - - - - - - - -
Micrococcus A - - - - - - <. - - - - -
species 8 R - - - - - - 2x19 - - - - -
Micrococcus A - - - - - - - N _ -y - _ oo
apecies 11 13 - ~ - - - - - . - 1x10 - _
b - - - - - - 2x10 - - - - -
Micrococous A - - - - - 1x10 - . - - - - =
species 15 E - - - - - 1x10 - B - - _ _ _
1 S yeraf
Mierococcus A - - - - - 9x 10 1x10 - - - - _
species 17 3 - - - - - - - . - - - -
Micrococcus A - - ox1n© - eyt - - - _ - _ :
species 19 | - - - - - - - - - -
Mierococcus Ao - -5 - - - - - - - - - -
species 20 A - 2x10 - - - - - - - - - -
N - Ix1G - - - - - - - - - - R
3 o1
Mierococcus 3 - Lx1n Lx10 - - - - - - - - -
apecies 26 B - - - - e - - - - - - -
[s - - - - - - - - - - - - E
21 Lo =
Mierococcus A - - 2x17 - - - - ix. - - - - -
species 30 B - - - - - - - - - - - - oo
Lok B
Mima AL - - - - - - - 1xi0 - - - -
po lymarpha B - - - - - - - B _ n _ _ S

per milliliter of troth or gram of feces
= Astrorauts A,B, or © - o
fresent but not quantitated

+++ = Micraorganisme

~
il




TABLE XViI.- QUANTITATION® OF AEROBIC BACTERIA FROM 1L-DAY PREFLIGHT “PETIMERG

FROM SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Concluded

S

GARGLE URINE

AR AXTLLA HANL NAVEL GROIN TOES NARFR

M. polymorpha A - - - - - - - - - - - -

var, oxidans H - ) - - - - _ - - - - -
C - - - - - - - - - - _ -
. . &, s
Neigaeria A - - - - - - - - calug o Ax10; - -
perflava B - - - - - - - - N 2x107 - -
g - - - - - - - x1U 2x10” - -
: . Lot W
Neisseria - - il - - - - - 1x1” - - -
siceca - - - - - - - - 10T - - -
- - - - - - - - Pl - - -
N
NNy - R §
Paracolobactren A - - - +h4 1x10 - - ixlo 444 ix10 - .
intermediwm B - - - - - - - - _ - _ -
o - - - - - - - - - - - ++e
|
Proteus £ e - - - - - - 1xlt - et - a4
mirabilis - - e - - - - - - - _ _
Pgeudomonas A - - - - - - - - - - - -
maltophilia Boooxla - - - - - - - - _ _ _
Rothia A - - - - - - - - 33 - - -
apecies [ - - - - - - - - e P - _
[ - - - - - - - - - 4+ - -
Rothia A - - - - - - - - - 44 - -
dentocaricsa B - - - - - - - - - - - -
. dprn .
Staphy lococeus A - - - - - - - xit - IXAL - -
aAureus B - - - - - - - - - - - -

. ) ,
- - - . M Ly (e fele i - -
Staphy lococcus i :xl'» fxl ) X‘ . Lxl %xl . v
epidermidie HooExiil Oxb EOEEN R EEE S - - -
To2xln Ox et cxLnt Hxln Gnli ixl “++ - -
i Y L
Streptococcus A - - - - - - - - - tol - SXL
species (a hem.) B - - - - - - - - x - - :
- - - - - - - - Lo - - 4% 1y
Streptococeus A - - - - - ree - - - - -
species (6 hem.) b - - - - - - - - ras et - R
- - B - - - . (e -
Streptococcus A : - - - - - - - xi : - e
spectee (v hem.) b - - - - - - - - - x - ix
Jtreptoeoccus A - - - - - - - - - - ex10
Seralis ke - - - - - - - - - - - -
8. fecalis A - - - - - - - - - J 1‘
var., ligquificieneg B - - - - - - - - - - - x LU
Streptococcus A - - Tl e - - - - . x? 5 -, - Lxl
mitia b - - - - - T - - TRie Xity - -
o - - - - - ®i - - ix: il - £
. s
- - - I -
Streptococcus A - - - - - 3 xlL g
aalivarius B - - - - - - - - «l b -
N - - - - - - - - A E S -
Streptomyceg B - - - - - _ . _ -
species : _ . _ - - B N ) : - -
- - - - - e - . _ _ _
o ert | finges “ - - - - -
- - - - - - - [y . _
per miililiter ot i

et ALE, o

arya:

b4 present tut onotoquartitated
CArRAtLEmE net suitab e for determs gt oo tudle



TABLE XVIII.- QUANTITATION® OF AEROBIC BACTERIA FROM IMMEDIATE PREFLIG.T SPECIM S
FROM SOURCE MATERIAL OF ASTRONAUTS A, B, AND C

SPECIES I SCALP LAR AXILLA HAND NAVEL _GROIN TOES WARES P UBINE FECES B
Bactllue A - - - 4 - - - - - -5
3 B - - - - - - - - 1x10C
apecies 5 - i
o - - - - - - - - - 2x10
Bacilliug A - - - - - - - - - - - =
~ ous - - - - - - - - - - - - .
i - - - - - - - +++ - - - N -
Coryr:lebactem'wv A - - - - - - - - N - - - :
apecies B - - ot - - - - - (o3 SN - - - oL
C - - 1X10 - - - - - - - - -
Corynebacteriun A - - - - - - - - - - -
spectes U B - - - - - - - - - - - - .
y - - 2x10° - - - - - - - - -
- , L3 ‘ -
Corynebacterium A - - - - - - - - x5 Ixl - -
species T B - - - - - - - _ - sx1r - - ~
o - - - - - - - - ix0) - - -
Corynebacterium A - - - - - - - - - 1x1f - - _
species 11 B - - - - - - - - - - - - B
Corynebacteriun A - - - - - - - - - - - -
gpecieg 20 # - - - 1x10 - - - - - - - 1x10
Corynebacteriwm & - - - - - - - - - - - - R
species 21 B - - - - - - - - - - - -
o - - - - - - - - - Jx10 - - N
. .
Corynebacterium A - - - - - - - 2x1i0 - - - - A
species Group 111 B - - - - - - - - - - - -
- - - - - - - - - -
Corynebac terium A - lxl(‘; - - 3x1i7 - - - - - - - -
bovtis B - 6110: - - - - - - - - - - _
8 - 1x157 - - - - - - - - - - =
Corynebac terium 3 - - - - Tx10* - - - fx1 2 hxla; - - =
hofmanni B - - - - - - - - Ix1° 2x10 - - =
I - - Ix10 - - - - - - Ux1G - - :
Enterobacter A - - - - - - _ - - ~ ~ ~ = =
eloacae B - - - - - - - - - - - - .
r - - - - - - - - +++ +4++ - - —
Escherichia A - - - - - _ - _ _ . _ 2107
eoli 8 - - - - - - - - - - - bxlo] -
> - - - - - - - - - - - ox10” T
Egcherichia A - - - - - - - . _ _ _ - B
intermedia B - - - - - - - - - . = ox10?
o} - - - - - - - - - - - _
. B
taffkya A - - - - - - - - _ _ - 1x10
aspecies B - - - - - - - - - _ _ R
Gaffkya A - - - - - - - - - - _ ~ 4
homart B - - - - - - - - - . _ _ Z
I ++4 - - - - - - - - - - - -
Gaffkya A - - - - 2x1C - - - - _ - - -
tetragena B - - - - - - - - - - - - [
n - - - - - - - - _ - - -
Haemophilus A - - - - - - - - oo - -
parghaemolyticus B - ~ - - - - - - Ix1u _ _ S
p - N - N - - - - i B i .

* Organisms per milliliter of broth or grem of feces
* = Astronauts A,B, or C R =
+4+ = Microorganisms rresent hut not quantitated




TABLE XVIII.- QUANTITATION®* OF AEROBIC BACTERIA FROM IMMEDIATE PREF!
FROM SOURCE MATERIAL OF ASTRONAUTS A, 3B, AND € - Cuntinued

SCALP EAH AXTLLA HAND NAVEL GROTIN T0ES SARE THRGAT GARGLE IJHLAE FECED

| -+

SPFCIED

Haemopht lue h - - - - - - - - et - -
parainfluenzae R - - - - - - - - ixi"g‘ - -
" - - - - - - - - x1u - -

h
Klebsiella A - - - - - - _ _ _ _ -, bx1a)
pnewnoniae B - . - 44 444 - - - - 4x10 L

Lactobacillus A - - - - - - - _ _ - _ _
apecies 4 - - - - -

Lactobacillue A - - - - - - - _ - - N _
caset

Lactobacilius A
lactis B - - - - - - - - - - - -
Il - - - - - - - - 4 - -
Lactobacillus A - - - - - - - - - - - -
vulgaricus B - - - - - - - - - - - -
c - - - - - - - - et - - -
. 2
Micrococcus A - - - - - 2x10 - - - - - -
apectes B - - - - - 6x10 - - - - - -
c - - - - - Lx10 2x10° - - - - -
Miorococcus A - - - - - O - - - - - -
apecties 2 B - - - - - 2x10 - - - - -
o - - - - - - - - - - - _
Micrococcus S - - - - - - - - - - - -
species A B - - - - - - irit - - - - -
Micrococcus A - - - - ~ - 1xi0 : - - - - -
spectea 10 B - - - - - - - - - _ B _
ol - - - - - - - - - - - -
Micrococcus A - - - - - - - - - - - -
species 15 B - - - - 4 - - - - - -
[ - - - - - - - . - - _
Micrococcus A - - - - o -, - R - - _ -
species 17 H - - - x0T 4 yxlin’ - ~ _ - _ _

Micrococcus
spectes 18

owm o
‘
)
v
t
|
\
'
'
v

Microcooccus £ - - - - - - - - - -
speciea 19 “ e - - P - - %l v _
Micrococeus A - - - - - - - - - - - _
species 20 E - Ix10) - - - - - . - B R -

T - I3 ' - - - - - - - - - -
Micrococcus A - - - - - bxi - - - - - -
spectes 25 B - - - - - - - - - - Lailt -
Micrococcus A - iy - - - - - - ~ ~
apecies 26 4 - - - - - - - - - - -

n L1 -

C - - - - 1x1¢ - - - - - - -
Mierococcus A - - - - - - - R _ _ _ _
apeciss 30 B - - - cxsut - - - - - - - _

* Uraapisms per mibliliter o0 'rott or gram of fecec

t = Astronauts AB, Lr o
4 =

Jroorganismc precent but oot gnantitate]



SPECIES

Heigaeria
spectes

veigseria
perflava

Neisaeria
steoa

Paracolobactrum
intermediwm

Proteus
mirgbilis

Rothia
spectes

Staphy lococcus
aqureus

Staphy lococcus
epidermidis

Streptococcus
species (a hem.)

Streptococeus
species (B hem.)

Streptococcus
species (y hem.)

Streptococcus
fecalis

5. fecalis
var, liquificiens

Streptococcus
mitie

Streptococcus
galivarius

Streptomyces
apecies

® rrganisms per milliliter of broth or gram of feces

-+

Sow |

w > @ = o oW

w o>

> o B O W Ow P

=

»

s}

oo

TABLE XVIII.- QUANTITATION* OF AEROBIC BACTERIA FROM IMMEDIATE PREF.IGHT

FROM SOURCE MATERIAL OF ASTRONAUTS A, B, AND C -

SUALD EAR AXILLA _HAND NAVEL _GROL TOE NAKES
- - - - - - - 1xit”
- - - - - - - +4+
- - +++ - - - - -
o o
Ix1n© exl0” 1x10t 110 e lxlOi 1x10° Exloz
e e 1x10 6x10 2x10,  6x10 1x107
e+ - 2x10 - 44 2x10°  1x10 3x10°
- - - - +4+ +++ - -
- - - +4++ - 44 - -
2x10t - - - - - e -
- - - - - e

+ = Astronauts A,B, or C

+++ = Microorganisms present but not quantitated

Conuiudad

3x10,
2x11

£
1x10y
9x10h
2x10

SPE

noE
Mo

8

21

Ly

val

MENS

[=k=]

UL Ik

FECED

ikl

PR e G

i
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Bacteroides
ecapillosus

Bacteroides
coagulans

Bacteroides
corrodens

Bacteroides
fragilis

B.fragilis
ss.fragilis

B. fragilis
ss.thetaiotaomicron

Bacteroides
furcosus

B.me laninogenicus
ss.asaccharolyticus

Bactercoides
pnewmostntes

Clostridium
species

Clostridium
beljerinckii

Clostridiwn
p lag arum

Corynebacterium
pyogenes

Eubacterium
lentwn

Eubactertum
rectale

Pusobacreriwn
species

Fusobacterium
fusiforme

Fusoba rteriwm
nue lea tun

TABLE XIX.- QUANTITATION® OF ANAEROBIC BACTERIA FROM 1L-DAY PREFLICHT SPECIMENS

FROM SOURCE MATERIAL OF ASTRONAUTS A, B, ALL

AXTLEA

HAND

HAVEL

GROIN

BALRG

THEOAT

SAHGLE

HRINY

FECES

a3

Q¥

1x10;

x

ixl
)



Fugobae terium
rugsit

Lac: bacillus
eatenaforrme

Lactobacillus
digei formans

Lactobacillus
minutug

Leptotrichia
species

Leptotrichia
bucealis

Peptococcus
asaccharolyticus

Peptococcus
prevotit

Peptostreptococcus
anaerobius

Peptostreptococcus
apecies

Peptoatreptococ aus
intermedius

Peptogtreptococcus
magrus

Propiontibacteriwn
acnes

Propionibactertum
granutogum

Veillonella
alealescens

Vetllonella
parvula

Unideatifiedes

TABLE XIX.- QUANTITATION® OF ANAEROBIC BACTERIA FROM 14~DAY FtEFLIGHT

FROM SOURCE MATERIAL OF ASTROMAUTS A, B, AND C - 7o

HAN

]

HAVLL

NHOTT

T SOALT LA ANIT LA
A - - -
B - - .
N - - -
A - - -
E - - -
> - - -
A - - -
B _ - _
C - - -
5 - - -
A - - -
p _ - -
S - - -
A - - -
B - - _
c - - -
A - - -
B - - -
[ - - -
iy -5 - -
3 - -
c - - -
I - - -
A - - -
B - - -
c - - -
a - - -
B - - -
oy - - -
A - - -
H - - -
C - - -

5 o
Aoxle? ot 1x105

B 8x10,  2x10 1x10
¢ 2xict - 2x10
A - - -
B - - -
C - - -
A - - -
B - - -
r - - -
A - - -
R - - -
2
A - 2x10 -
B - - -
c - - -

Sx10
1x1C
2x10

® Nrganisms ver milliliter of broth or gram of feces

+ = Astronauts A,B,
+++ = Microorganism

*® Microcrpanismi net suitable for determinative studies

or
5 present but not quantitated

2

IS

2x10

1x10
2x10

3

ex10

€x10°
1x10

€x1nt

Ak

e

Bx1

1x207

cluded

TEHOAT
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Actinomyces
isrgelit

Bactercides
gpecies

Bactervides
capillosus

B.olostridiiformis
ss.clostridiiformis

Bacteroides
coagulans

Bacteroides
corrodens

Bacteroides
fragilis

B.fragilis
ss.thetatotaomicron

Bacteroides
furcosus

8.melaninogenicug
ss.asaccharolyticus

Bacteroides
putredinie

Bacteroides
prewnosintes

Cloetridium
species

Clostridium
perfringens

Cloatridium
p lagarun

Clogtridium
ramosum

Corynebacterium
pyogenes

Eubacteriwn
aerofaciens

TABLE XX.- QUANTITATION® OF

1o

o

s>

PRI

FROM SOURCE

ANAEROBIC BACTERIA FROM IMMEDIATE PREFLIGHT SFECIMENC

MATERIAL OF ASTRONAUTS A, B, AND ©

UCALP EAR AXILLA HAND NAVEL GROIN TIFEC NAKEY THROUAT  GARGLE UHIHE
: - - - - - - - - JxlO"‘ - -
on?
- - - - - - - - - - - x:in
- - - - - - - - - cxlt” - -
- - - - = - - - - = - Tou
- - - - - - - - - - - TRy
- - - - - - - - - - - T
- - - - - - - - - - - T2
: j - - - - - - - - - dxlu
L
- - - - - - - - - Tl - -
- - - - - - - - B - - Tk
- - - - - - - - - - - Lxjis
K
- - - - - - - - - 2x 10 - ?xiqu
- - - - - - - - - - - 2xilg
- - - - - - - - - 110 - ix10
- - - - - - - - - - - - 5
_ - - - - - - - - - - Sx 105
;!
- - - - - - - - - - - xio
- _ - - - - - - - - - xin”
- - - - - - - - - - - -
_ _ _ _ - - - - - Cxln -
- - - - - - - - - Tb
- - - - - - - - - - - Uxlii
- - - - - - - - ixl i wxd “ - -
- - - - - - - - int ‘)\LuL - -
- - - - - - - - Exl b - -
- - - - - - - - - - - et
- - - R - - - - - - - t+e
- - - - - - - - - - - ‘e
- - - - - - - - - - - e
- - - - - - - - - -~ - 4
: ) i : : A - A ‘ - V
- - . - - - - ' - - . -
- - - - - - - - - - R
H IS .



TABLE XX.- QUANTITATION® OF ANAERCBIC BACTERIA FROM IMMEDIATE IREFLIGHT ECIMENS o

FRCM SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Continued S
ceieery Tosear _eAR AXILLE  AND BAYEL _cEoIn rnis HEOAT  ARGLE B
Fubactariwn A - - - - - - - - - - - - o

b1 farme H - - - - - - - - - - - -

Fus-tae tertum A - - - - - - - -
fuc: forme B ~ - - - - - - -

Fusobac terium A - - - - - - - - -~ - - -
marti ferum )] - - - - - - - - - - - -

R 5 :
Fugobacteriwn A - - - - - - - - ix12" - - - .-
navt forme H - - - - - - - - - - - - -

Fuscbacterium A - - - - - - - - 3x1 JL - - . -
nucleatun B - - - - - - - - 1x1u 10 - -

Fusobac terium A - - - - - - - - - - -
prausnt taii

Lactobactillus A
speciee B - - - - - - - - 2x11) - - -

Lactobacillus i - - - - - - - - oxint - _ _
actdophilus B - - - - - - - - - - - - ,

Lactobactllus s - - - - - - - - - - - ix19!
catenaforme R - - - - - - - - - - . _ -
[ - - - - - - - - - - -

“ -

Leptotrichia A - - - - - - - - - 2y - -
species ® - - - - - - - - - 1o - -
ol - - - - - - - - -

o)
Leptotrichia A - - - - - - - - Ix10, - - -

buccalis 3 - - - - _ - _ - v - - B
Peptococcus i - - - - - - - - - - - ~ - o=
spectes B - - - - - - - - - o - -

Peptococcus A - - - - Zx1C -
asaccharolyticus B - - - - - - - - _ -

Peptococcus A - - - - -
prevotii B - - - - 6x1¢ ox10 - - - - - -

Peptostreptococcus A - - - - - - - - - - - _ -

anaerobius B - - - - - - - - - - x 1 N
o - - - - - - - - - - - -

Peptogtreptococeus A - - - - - - - - - - - -

intermidiue B - - - - - - - - - - - -
o - - - - - - - - xlo - - -

Peptostreptococcus A - - - - 2 - - - - - - - _

magnus B - - - Lx10 X 10 - - - - - - - j
C - - - - - - - - - 107 - - L =

Propionibacteriun A - - -
specties B - - i

# Nrganiems per milliliter of broth or gram of feces i
t = Astronauts ALB, or 0 B
+++ = Microorgarisms present but noet quentitated -

<9




TABLE XX.- QUANTITATION® OF ANAEROBIC BACTERIA FROM IMMEDTATE PREFLIGHT SPECIMENS

FROM SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Concluded

SPECIES I SOALE AR AXTLLA HAND NAVEL GROIN TOES NAFFEZ THRCAT GARGLE URINE FECES
. . o e 5

Propionibacterium ~ - Ix10 - 2x 105 - -5 - ixl X0 -5 - g
acnes H bxio - - 8x10 - Lx10 - - - Ex1u ex i

~ooxIn - - Lx10% - - - T - - - -
Propionibacteriun A - - - - - - - - - - e - -
granulosium R - - - - - - - XL - %10 - -
Veillonella A - - - - - - - - 3x107 - -
alealescens B - - - - - - - - 1x10 - -

C - - - - - - - - 3x10 -

3 5 )
Veillonella A - - - - - - - '3 oL - Ix. 5
parvula - - - - - - - - £x10 - -

i - - - - - - - - -
. Lo y [ 1
Upident jfiodg#e A - - - - - - - - - 3x10 Sx 1
E - - - - - - 1x1e Lxio oxlu,  1x10, -
o - - - - - - - - wIN© Axln -
* rpar per milliliter of treth or gram o feces
t = Astronauts A, R, oo

‘et =

present but oot jquantitated
wartabls for ieterminative studies

rocrgant
*HMiepsorparisme not




TABLE XXI.- FUNGI FROM 1L-DAY PREFLICHT SAMPLINGS FROM SOURCE MATERIAL

OF ASTRONAUTE A, B, AND C

CALL EAB AXILLA HAND NAVEL GHOIN TOES KAWES 1% ARk .
Acremunium apecivs B - - - - - - - - - -
Asperg : roewdoglaucus - - - - - - - - - - -
Aspergilius versicolup - - - - - - - - - - -
Bipslaris species - - - - - - - r - . - - = F
Candida alk * - - - - - - - - 4 - F ;
Candida krusei# - - - - - - - - - - - C R
Candida parape’lncis* - A - - - - - - - R - _ ‘ -
Cephalosporiwm spectes - A - - - - A - - - - - -
ladosportwn colocasiae - - B - A - - - - - - -
Cladosporiwn elatum - - - - - - - - - - - 2
Cladesporiwn herbarum - - - [hs - - C - - - - B,C
Cladrsporium sphaerospermun - - - - - - - - - - - - 3
Diplococeiwn species - - - - - A - - - - - - ;
Fusarium species - - - - - - - - A - - - s
Geotrichwn species - - - - - A - - - - - A :
Haplobasidion species - c - - - - - - - - - -
Penteilliwm chrysogenun - - - B - - - - - : - - z
Penicillium notatum - - - - - _ _ _ N _ - A -
Fericontia igniaria - - - - - - - - A - - - 7 .
Periconia minutigssima - A - - - - < c - - - -
Philophora jeanselme? - - A - - - - - - - - - .
Pityrosporum ovale* - - - - - - B - - - - - ) 7
Seolecobasidiwm varruculosum - - - - - A - - . - - - Co=
Sporothrix species - - - B - - - - - - - - )
Sterile mycelium - - - - - - A B A - - -
Stilbum spectes - - - c - - - - - - - - .
Syncephalastrwm racemogum - - B - - - - - - - A - -
Thyaanophora peniei’loides - - - - - - - - - - - e
Torula herkarum - C - - - - - - _ - _ -
Torulopsts aeria# - - - - - - - - : - - - E
wallemia ichthyophaga B - - - - - - - - - _ " ~

* = Yeast (all others filamentous fungi)

- = Absent




WXL .- FUUGT SHoM IMMEDIATE PREFLICHT OCPECIMENC FxOM SOURCE MATERIAL FROM

TABLE

ASTRONAUTE A, B, AND C

CUALT AXTLLA  HANL  HAVHEL GHUIN  ToES BE &
RN
Aspergtlius ni t - - - - - - - - - -
Asperailus aplw! - - - - - - - - - - - A

Aureckastdiwm pullulams - - - - - - - - - - - E
Bipolaris species - - - B - - - - - - _ -

Candida albiecans* - - - - - - - - - AL,BL,C - A0

Candida spesteg® - - - - - - - - A - - -
Sephalosroriw s ofvs - - - - - - - . - - -

P VAR B A BRI - - - N - - - - - - -
Viadeaperiur ooy Do - - - ) - - - B - - -
Cladosrortum o e - - - - - - - _ _ _ _
Cladegporher hopt e - - - - - - A - . . - S
Folamentour Tuaned - - - - - it - - - - -
jearpiehgn speel e - - - - A - . - - A -
Pentor {7 7wm ornet o - - - - - - _ _ - _ - B

For il um duel e - - - - - - - - - -

el pury e sovee - - - - - - - - R : - _

RRE - - - - - - - - - - -
roeleoobasidien coere e - - - - - - - - - - -
Spur thrix sresies - - - - - - - - - A - -

¥ oo vt {alloariar Coiament L Tanes



TABLE XXIII.- CHARACTERIZATION OF ILLNESS EVENTS IN

PRIMARY CONTACTS AND THEIR FAMILIES

No. of % of -

Illness Type Occurrences Total - -

Upper Respiratory Infection 153 Eh L -
Gastrointestinal Infection 12 5.6
Ear Infection T 2.9
Influenzae 3 1.7
Chicken Pox 3 1.7
Bronchitis and Pneumonia 3 1.7
Total 181 162.0

*¥These data were supplied by the Apollo 1L Healt~
Stabilization Officer,
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Axilla

Hands

Navel

Groin

Tharoat
Swab

D

Garg

Trine

Yeceg

XXIV.

Astronaut, A

Klebsiella prewnvitae
Proteus mirabilis

el

Peeudormonas stutzor:

Staphylococous
s

Protous morgant?
Entevohacter
Enterabacter Fie

Haemcphfius
para b 1 lucnaae
Starh.lococous qureus
tha polumorriv

Proteus mirel
Candida

Astronaut B

Klebsiella pneumoniar

Proteus mivabilis

Paracolobace trum
intermedium

)

Utaphylococcus auraus

Haeropht lus e

parainfliuenzae
derellea apecies

LTG0
a

h L LUS It

Haemor

*vzrahaw*v

Hore

Llca vag
Moraxe 7 *V
nonlluu

L
P LET

IMMEDIATE POSTFLIGHT ISOLATES OF POSSIBLE MEDICAL IMPORTANCE

Actronaut.

PORCUE QAUPCUS

L ara influenzae

raselila

vorl fguefuciens

rarainMluonnae

vainienla

L O S e N S A T N
; Seshre PR
treptoccecus cpeelos rtewn mlrabd 7o
(f, ot Sroun A Pl
RS TN
U L



SPECIES
Baet llus

apecies

Baciilus
species 10b0

Bactllus
gubtilia

Corynebac terium
speciea

Corynebacteriun
species 1

Corynebacterium
apecies T

Corynebacteriun
species 19

Corynebacterium
species 21

Corynebacterium
species 22

Corynebacterium
species 33

Corynebacteriuwm
bovig

Enterobacter
aerogenes

Enterobacter
eloacae

Enterobacter
hafnae

Escherichia
colt

Flavobacterium
apecies

Haemopht lus
parahaemolyticus

Haemopht lua
parainfluensae

Herellea
specied

* Organisms per milliliter of btroth or gram of feces

oW o awxr Owr ~+

o

-

Qw e

O we oW © > W > awr o> aog> o x>

w o

* Astronauts A,B, or O
+++ = Mjcruorganisms present but not quantitated

TABLE XXV.- QUANTITATION* OF AEROBIC BACTERIA FROM IMMEDIATE POSTTLIGHT SPEC

SOURCE MATERIAL OF ASTRONAUTS A, B, AND C

SCALP EAR  AXILLA _HAND NAVEL _GROIN _TQES NARES
- - - - - - +44 -
- - - ++4 - - - -
- - - 1o’ - - - -
+++ - - - - - - -
1
- - 1x10 - - 5x10 - -
- - - - - 2x10 - e+
- - w10t - - - %102 -
- - - - 2x10t - - -
- - - - - - 2x102 -
- - - - - - - 5x10"
- - - - - - - 8x10?
- - - - 3xlOl - - -
- 1x10§ - - 1x10° - - -
- 6)(103 - - - 8x10 - -
- Tx10 - 2x10 - - - -
- - - - - - - 1x10
- - - - - - - ++4
- - - - - - L2 2 -
- - 8x102 - - - - -

THACAT

: ENS FROM
GAE £ _URIRE
5%. -
lx -

- 2xlO2
L
1x -
2% 3 -
2x101
Lx g -
2x i -
1x ’5 -
k
Sa b -
2x10
700 -
.0 -
< Ot -
03 -

FECES

2x108
2x1C
1x10

cn

it 4

i
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TABLE XXV.- QUANTITATION® OF AEROBIC BACTERIA FROM IMMEDIATE POSTFLIGHT SPECIMENS FROM

+
SPECIES ~ _SCALP __EAR  AXILLA _HAND _NAVEL
Herellea A - - - - -
vaginicola B - - - - -
o - - - - -
Klebgeilla A - - - - -
pnaumoniae B - - - - -
c - - - - -
Lactobacillus A - - - - -
epecies B - - - - -
C - - - - -
Mierococous A - - - - -
species B - - -, - -
o} - - ax10° - -
Micrococcus A - - - - -
apecies 2 B - - -y - -
c - - 2x10 - -
Micrococcus A - - - - -
species k4 B - - - - -
c - _ - _ -
Micrococcus A - - - - -
speocies S5 B - - - - -
c - - - - -
Miorococous A - - - - -
species B B - - - - -
C - - - - -
Micrococcus A - - - - -
apeciea 11 B - - - - _
c - - - 3x1G7 -
Micrococcus A - - - - Ix1G
species 17 B - - - - -
c - - - - -
Micrococcus A - - - - -
species 18 B - - e _ -
C - - - - -
Mierococcus A 2x10° - - 2x10° -
species 19 B - - - - -
c - - - - -
Micrococcus A - - 5 - - -
species 20 B - %10 - - -
C - - - - -
Micrococeus A - - - - -
apecies 22 B - - - - -
[y - IxiC - - -
Mierococcus A - - Ix10” - -
8pecies 25 B - - - - _
C - - - . -
Micrococous A - 1o - - -
8pecies 26 B - - - -,
C - - - Lx10 N
Micrococcus A -~ - -~ - -
gpecies 30 B - - - - -
c - - 10" - -
Mima A - - - - -
polymorpha B - - - - -
C - - - - -
Morarella A - - - - -
non-liquefaciens I - - - - -
T - - - - -
* rpanicme per mitliditer Af Yrotn ar gram of feees
t = Astronaut:- A,B, or 0 )
+4+ = Ycroorganisme precent tut oot guantitated

SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Continued

GROIN

3x10}
oxie?

THFLAT

GARGLE URINE FECES

a1 2xlul -
1x10 9x10 -
4+ 3x10

- e+ -

- 9xlOl

- - 1x10
1x10° - -
ixle - -



TABLE XXV.-

SPECIES t CCALD EAR AXILLA HAND NAVEL GROTIN TOES NARES
Neisseria A - - - _ - - = ~
species B - - - - - - - -
Netsgeria A - - - - - - - -
perj ava 3 - - - - - - - -
o - - - - - - - -
Neisseria A - - - - _ _ - -
sicea R - - - - - - - -
n - - - - - - - -
Paracolobactrum A - - - - - - -
intermedium 8 - - - - - 6x10 - -
I - - - - - - - -
Proteus A - - - - - oo - .
mirabilis b - - - - - U - _
o - - - - - - - -
Proteus A - - - - - - _ et
morganii B - - - - - - - -
o - - - _ - - _ -
Pseudomonas A - - - - - - - -
species B - - - - - - - -
Rothia A - - - - - - - -

L B - - - - - - - -
species : _ _ : - - - . -
Sareina A - - - - - - - -
spacies B - - - - - - - -

b
Staphylococcus A - - - - - - - lxlE?
@ireus B - - - - - - - hxl‘»?
< - - - - - - - 1x10
et 4 1 ox10%
Staphy lococcus A 3x10 6x10 - 9x10 - 3x10 - x10y
epidermidis B 5x10 5x105 - 2x10 - 3x10 - 1x10]
C 5x10 2x10 - - 6x10 - - 2x10
Streptococcus A - - - - - - - -
speotiss (a hem.) B - - - - - - - -
c - - - - - - - -
Streptococeus A - - - - - - - -
epecties (8 hem.) B - - - - - - - -
C - - - - - - - -
Streptococcus A - - - - - - - -
species (y hem.) B - - - - - - - -
c - - - - - - - -
Streptococcus A - - - - Ladd et - -
fecalies B - - - - - - - -
C - - - - - - - -
S. feoalis A - - - - - - - -
var. liquificiens B - - - - - - - -
c - - - - - - - -
Streptocoocus A - - - - - - - -
mitia B~ - - e - - - -
¢ - - - - - - - -
Streptococcus A - - - - - - - -
salivarius B - - - - - - - -
I} - - - - - - - -
Unidentified** A - - - - - - Fe -
B - - -~ - - - - -

® Organisms per milliliter of broth or grem of feces

+ = Astronauts A, B, or

+4+ = Microorganisms present but not quantitated
#% Microorganisms not suitable for determinative studies

SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Concluded

- 4RQAT,

QUANTITATION® OF AEROBIC BACTERIA FROM IMMEDIATE POSTFLIGHT SPL

Ge

ny

MENS FROM

L& _UMINE _FECES

5 -
oo ;
5 - - -
)’ - = =
3
b - ++4
2x10 - = =
- ++4 : -
- +4++ :
v - - Y
2x102 -
o - - Do
+ - - :
+ 1x10 - H
. 2x10 - B
of - - =
. = =
9 ' o5 :
.0 - 1x1C
1
- Lx10; -
- Zx10° -
. - 2x10 -
£ Tz
- - Uxio] T
- - 1x107 R
- - 3x107 -
7
10, - -
lué - Yx1l0
10 - -
<
107, - -
4 =
19; - 3x10 -
10 - -




TABLE XXVI.- QUANTITATION® OF ANAEROBIC BACTERIA FROM IMMEDIATE FOSTFLIGHT SPECIMENS FROM

SOURCE MATERIAL OF ASTRONAUTS A, B, AND C

-+

SPECIES _ SCALP EAR AXTLLA HAND RAVEL GROIN ToES NAaK:T THROAT  GARGLE URINE FECES
. . 9

Bacteroides A - - - - - - - - - - - ix10g
specias 2 - - - - ~ - - - - - - 1x10

o - - - - - - - - . - - 3x10
Bacteroides A - - - - - - - - - - - -
eapillosus B - - - - - - - - - - - -

C - - - - - - - - - - - Lx1n’
B.clostridiiformis A - - - - - - - - ~ - - -8
ss.clostridiiformis B - - - - - - - - - - - Lxlo

- _ _ R _ _ _ _ _ R _ _ _
Bacteroides A - - - - - - - - - - - -8
coagulans B - - - - - - - - - - - Bx1 Og

C - - - - - - - - - - - 2x10
Bacteroides A - - - - - - - - - -3 - -
corrodens B - - - - - - - - - 1x10 - -

c - - - - - - - - - - - -
Bacteroides A - - - - - - - - ~ - - -8
fragilia B - - - - - - - - - - - 3x10

c - - - - - - - - - - - -
B.fragilis A - - - - - - - - - - - S g
ss.fragilis B - - - - - - - - - - - 1x107,

c - - - - - - - - - - 1x10'
B, fragilis A - - - - - - - - - - . 2xlug
ss. thetatotaomicron B - - - - - - - - - - 1xlog

< - ~ - - - - - - - - - 2xi0
B.fragilis A - - - - - - - - - - - -
ss.vulgatis B - - - - - - - - - - - o

[og - - - - - - - - - - Uxll
Bacteroides A - - - - - - - - - - - 2x10
furcosus B - - - - - - - - - - - 1xi0
B.me laninogenicus A - - - - - - - - - - - -
ss.asaccharolyticus B - - - - - - - - - - -

C - . - - - - - - - - -
Bacteroides A - - - - - - - - Ml ; - -
pnewnoaintes B - - - - - - - - Lyl _ _
Bifidobacterium A - - - - - - - - . - _ PO
adolescentis B - - - - - - - - - - - -

I - - - - - - - - - - - N
Clogtridium A - - - - - - - - _ _ O
species B - - - - - - - - - _ N

[ - - - - - - - - - - 44
Clostridium A - - - - - - - - - - -
perfringens B - - - - - - - - _ _ PN
Corynebac terium A - - - - - - - - - - - -
pyogenes B - - - - - - - - - - - -

Iy - - - - - - - ixl - - - -
Eubacterium A - - - - - - - - - - -
eylindroides B - - - - - - - - - - -

C - - - - - - - - - - - -
Eubacterium A - - - - - - - - - - - _
lentum B - - - - - - - - _ - _ -

- - - - - - - - - - - - oxit!

® Crganisms per milliliter of broth »r gram ~f feces
= Astronauts A,B, or C
+++ = Microorganisms presect but ot oguantitated



TABLE XXVI.- QUANTITATION® OF ANAEROBIC BACTERIA FROM IMMEDIATE POSTFLIGH? SPECIME:

SPECIES i
Pusobacterium A
fusiforme B
C

Fusobucterium CA
nucleatum B
C

Lactobactllue A
8pecies B
c

Lactobacilliue A
disciformans B
C

Leptotrichia A
species B
<

Leptotrichia A
buccalis B
c

Peptococcus A
species B
C

Peptococeus A
prevotii B
C

Peptogtreptococeus A
anaerobius B
C

Peptostreptococcus A
intermidius B
C

Peptostreptococcus A
magnus B
C

Propionibacteriwm A
acnes B
C

Propionibacteriwn A
granulosum B
C

Propitonibacterium A
Jensenii B
c

Veillonella A
alecalescens B
Vetllonella A
parvula B
[N

Unidertified*® A
B

c

SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Concluded

FROM

CCALR EAR AXTLLA HAND NAVEL GROIN TOES NARES THROAT GAR b URINE FECES
»
- - - - - - - - ?x103 8x1. - -
- - - - - - - - - ox: - -
- - - - - - - - - 1x1 - -
- - - - - - - - Lx 10 - - -
- - - - - - - - _5::.10 - - -
- - - - - - - - - 3x2 - -
- - - - - - - - - 1x. - -
- - - - - - - - 3x101 - - -
- - - - - - - - b:f.-Og 2xl - -
- - - - - - - - 1x 10 -~ - -
- - - - - - - - - 3x1 - -
- -~ - - - -5 - 3x103 - - - -
- - - - - 4x10 - - - - - -
-5 - - - 3)(1()2 - - - - - - -
1x10 - - - - - - - - - -
- - - - lxloi - - - - - -
- - - - 2x10 - - - - - -
- - - - - - - - - - - 91108
: - - - - - - - +r 4 - - 91108
- - - - - - - - - Sx 1l - -
- - - - - - - - - exli - -
- - - - - - - 8x10 - - - -
- - - - - - - - - 5x10 - -
- - - - - - - - - il - -
- - - - - - - - ﬁxiO; Lx 1 - -
- - - - - - - ~ 2x10 1x1C - -
- - - .- - - - - - 1x1e - -
- - - - - - - - Z?XLJ; 6x1t - -
- - - - - - - - 8xi0 2x1r - -
- - - - - - - - - Tx1i - -
- - - - - - - - ix;Jl bx 1 - "’)(108
- - - - - - - - - Ixl - 2x10
- - - - - - - - N Lx 10 - -
of feces

* (rganisms per milliliter of broth or gram

= Astronauts A,B, or C

+++ = Microorganisms present but not quantitated
## Microorganisms nrt suitable for determinative studies

ws
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TABLE XXVIII.— QUANTITATION OF MICROORGANISMS FROM SAMPLINGS OF SOURCE MATERIAL

FROM SPACECRAFT HARDWARE

GENUS AND SPECIES FLOOR HEAD STRUT R.H.C." 1INK SUN

F-0 R+0 F-0 B+0 F-0 B+ b3 _R0 :
Aerocbes
Bacillus species - - - U _ _ _
Corynebacterium bovis - - - - - - 2 )l - %
Gaffkya species - - - - - _ Lo _ B
Gaffkya tetragena - - 1x101 - - . . =
Herellea vaginicola - 1)(102 - - - - -
Klebsiella pnewmoniae - 5x101 - - - - - :
Micpococeus species 3 1x10° - - - - - - B
Micrococeus species L - - - - - - El 01 +4+4 =
Micrococcus species S ox1n? - - - - - - ? z
Microeoccus species 10 - - - - P - - -
Microcoecus species 1b 310! - - - - - - 7
Micrococeus species 19 - - - - 4t . - o=
Micrococcus species 29 - - - - - - .. ot - R
Proteus mirabilis - 144 - - - - R - -
Pseudomonas maltophilia 4+ - - - - - . - .
Staphylocoecus epidermidia 1)(102 - - 44 - 5x ot - ++4 :
Streptococcus fecalis - leol - - - - - .
Anaerobes 7
Proptonibacterium acnes - - - - 5;(102 - - - )
Rhodotorula minuta 4t - - - - . - - B <

% R H.C = Rotatiornal Hand Controller

+++ = Present bul not quantitated
- = Absent

()
-




TABLE XXIX.- ANALYSES OF AEROBIC SPECIES FOUND ON COMMAND MODULE HARDWARE

Microorganisms Recovered

Sample
Site Preflight Postflight
Floor Micrococcus species 3 -
Micrococcus species 5 -
Mierococeus species 1L -
Pseudomonas maltophilia -
Staphylococcus epidermidis -
- Herellea vaginicola
- Kilebsiella prneumoniae
- Proteus mirabilis
- Streptococcus fecalls
Head Strut Gaffkya tetragena -
- Staphy lococcus epidermidis
- Bacillus species
Rotational Micrococcus species 10 -
Hand Micrococcus spectes 19 -
Controller
- Staphulococcus epidermidis
Drink Gun Corynebacterium bovis -
Gaffkya species -
Micrococcus species U Mioroocoous species b

Micrococcus species 29 -

- Gaffkya tetragena
- Staphylococcus epidermidis

- = No medically important orgarism found -n this wi-e,
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TABLE XXXII.- MICROORGANISMS ISOLATED FROM CABIN F4 FILTER

SEecies

Bacteria

Herellea vaginicola
Staphylococcus epidermidis
Corynebacterium species 29
Paracolobactrum aerogenoides
Corynebacterium species 5
Bacillus species 1065
Bacillus mycoides

Streptomyces speciles

Fungi

Aureobasidium pullulous
Rhodotorula minuta
Torulopsis candida
Geotrichum candidun
Aspergillus sydowt
Peniceillium italicum

Penieillium notatum

Highest Jo. of
Quantitatign ositive
(in CFU/CM7) . amples¥*
3.1x10° 1
3

1.7x10 L
2

1.1x10 1
1

6.5x10 1

5.1x10% 1

5.1x10" 1

h.5xlOl 1

+4+ 1
+++ 1
+++ 1
+++ 1
PR 1
44+ 1
4 1
+44+ 1

* Maximum of 6 for bacteria and 3 for fungi.

+++ = Microorganism isolated but not quantitated

CFU = Colony Forming Units

1
T




Sample

Scalp

Bar

Axilla

Hands

Navel

Groin

Toes

Nares

Throat

Gargle

Urine

Feces

TABLE

MEDICAL IMPORTANCE

Astronaut A

Streptococcus species
(8, Not Group A/

Streptococcus species
(8, Not Group A)

Aspergillue ruber

Herellea vagintcola

Streptococcus specics
(B, Not Group A/

Staphylococcus aureus

Paracolobactrum
intermedium

Proteus mirabilis

Haemophilus
parainfluenzae

Staphy lococcus aureus

Haemopht Lus
parainfluenzae

Candida albicans

Haemophi lus
parainfluenzae

Haemophilus
parahaemolyticus

Candida albicans

Astronaut B

Streptococcus species
(B, Not Group A)
Klebsiella pnewmoniae

Aspergillus unguis

Staphylococcus aureus

Haemophi Lus
parainfluenzae

Haemophtlus
parainfluenzae

Haemophilus
parahaemolyticus

Haemophilus spectes

Streptococcus species
(B, Not Group A)

XXXIII.- SIXTEEN-DAY POSTFLIGHT ISOLATES OF POSSIBLE

Astronaut C

Asperglilus
amsteladomi

Haemophilus
parainfluenzae
Candida albicans

Haemopht Lus

parainfluenzae
Candida albicans

Candida albicans

- = No medically important organisms found on this site,
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TABLE XXXIV.~ QUANTITATION OF AEROBIC BACTERIA FROM 16-DAY POSTFLIGH: SPECIME! FROM

SOURCE MATERIAL OF ASTRONAUTS A, B, AND C

SPECIES I GCALP EAR  AXILLA _HAMD _NAVEL _GROIN _TOKS . NARES THRCAT . BGLE _URINE _EECES
Bacillus A - - - - - - - - - - ot
apecies B 44+ - - - - - - - - - - -
¢ - - - - - - - - - - - 9x10
Bacillus A - - - - - - - - - - - -
species 1040 B - - ~ - - - - - - - - -
c - - - - - - - 4t - - - -

: 1 3 6
Corynebacterium A - - - - - 8x10 - - 3x10 105 - -
gpecies B - - - - - -1 - - - 105 - -

[ - - - - - 3x10 Lx10 - - 10 - 3x10
Coryrabacteriwm A - - - 3.xlDl - - - - - - - -
8pecies 2 R - - - - - 1x10 - - - - - -

c - - - - - - - - - - - -

; - o 3 5
Corynebacterium A - - - - - - x10° 2x10 10} - -
species 7 B - - - - - - - x10,  5x10 10 - -

c - - - - - - - 1x10" bxio - - -
Corynebacterium A lx102 - - - 3x10 -3 - - - - - s
specias 18 B - - - 1x10 - Lx10 - - ~ - - 2x10
C - - - - - - - - - - - -
Corynebacterium A - - - - ot - - - - - - -
species 21 B - - - 1x10 - - - - -~ <5 - -
c - - - - - - - - - 10 - -
Corynebacterium A 44 - - - - - - - - - - -
aspecies 25 B - - - - - - - - - - - - R
¢ - - - - - - - - - - - -
Corynebacterium A - - - - - -, - -, - - - - B
species 33 B - - - 1x10 =3 Lao - 2x10° - - - - g
c - - - - 1x10 ux10 - - - - - -
Corynabac terium A - - - - - - - 4x10° - - _ -
species Group III B - - - - - - - - - - - -
o - - - - - - - - - - - -
Corynebacterium A - - - - - - - 3x10° . R _ .
species Group VII B - - - - - _ _ _ _ _ _ _
c - - - - - - - - - - - -
Corqncbaotnrium A - 2x102 - - 5 - _ 7!10? _ _ _ ?xlol _
bovie B - 5x10, - 5x10 kxl0 5x107 uxlol‘ -, - - - -
c - 2x10 - - - 1x10 - Exo - - wmo? -
Corynebacterium A - - - - - EXIOL - 2x1GC7 - - - -
hofmanni B - - - - - - - 310, - - - -
[ - - - - - - 341¢° - - - -
Corynebac terium A - - - - - - - - - - - _
striatum B - - - - - - - - -, _ - _
¢ - - - - - - - - 3x10° - - -
Facherichia A - - - - - - - - - - - Txlo5
colt B - - - - - - - - - - - 3Ix10
c - - - - - - - - - - - 3x10
Egcherichia A - - - - - - - - . ~ . ook
intermedia B - - - - - - - - - - - -
c - - - - - - - - - - - 3x10
Gaffkya A - - - - - - - - - - - - :
species B - - - - - - - 11" - - - -
C - - - - - - - - - - - -
Gaffkya A - - - - - - - - - - - -
tetragena B - - - - - - - - - «1C - -
c - - - - - - - - - - - -

* Organisms per milliliter of broth or gram of feces
t+ = Astronauts A,B, or C
+++ = Microorganisms present but not quantitated
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SPECIES

Haemophtlus
speciss

Haemopht lus
haemolyticus

Haamopht lus
parahaemolyticus

Haemophilus
parainfluensae

Herellea
vaginicola

Klebstiella
preumoniae

Lastobacillus
species

Lactobacillus
delbrueckii

Lactobaeillus
Sfermenti

Lactobacillue
lactis

Lactobacillue
letchmanni

Micrococcus
species

Micrococcus
gpecies 5

Micrococcus
species 8

Micorococcus
species 10

Micrococcus
specias 17

Mierococous
species 19

Micrococcus
species 20

* Organisms per milliliter of broth or gram

TABLE XXXIV.- QUANTITATION OF AEROBIC BACTERIA FROM 16-DAY POSTFLIGHT SPECIMENS FROM

Qw» we O@D>D> Eod Qwr awwmx>

awp

>

o ow D w > W Ow> [}

»

w »

4+ = Astronauts AR or 1
+++ = Microorpanism: present but not quantitated

SOURCE MATERIAL OF ASTROBAUTS A, B, AND C - Continued

SCALP EAR AXILLA HAND  NAVEL _GROIN _TOES WARES THROAT GARGLE _URINE
N B N Z R - - - - - a0t
z R R - - - - - - 6x10* -
_ } B} . - . - - - - oxw0?
- - - - - - - S a0} 2xe® exot
- - - - - - - - 9x107  1x10} -
- - - - - - - - 1x19 Lx10 -
- - - - - - 4+t - - - -
- - - - - a0t - - - - -
- _ - - - - - - - 2x10 -
z - - - - - - - ot - -
: : — - - - - - lx102 - -
- - - - - - - - - 6x103 -
- - - - - - - - %10 - -
- - - - -~ - - - 1x10 - -
- - - - - - - - 2x10+ - -
- - o - - - - - - - -
- - - - - - ++e - - - -
- - - - - - - - - 2x10° -
- - - - - - 2x10° - - - -
- - - - - 2x10° - - - - -
R - B - B : - - - - T

2
- - - - 1x10 10 - - 5 - -
- - - - - - - - °x10° 1x1C -
- lxl{Jj - - - - - _ _ -
- %10 - - - - - - - - -
- €x10 - - - - - - - - -
ut feces

FECES



TABLE XXXIV.- QUANTITATION OF AEROBIC BACTERIA FROM 16-DAY POSTFLIGHT SFICIMENS F- M

SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Concluded

SPECTES t GCAL FAM  AXILLA  HAND  NAVEL _GROIN _TORS  NARED CLE30AY GAb L URINE _FECES
Mierococcus A - Ix10 - - - - - - - - - - :
species 26 B - - - - - - - - 1x10 - - - :
c - - - - - - - - - - - - ﬁ
Neisgeria A - - - - - - - - 5):103 2x1. - -
perflava B - - - - - - - - 1x10, Bx1 - -
c - - - - - - - - 2210 xi - -
Neisgeria A - - - - - - - - -y TR ' - -
sicea R - - - - - - - - 1x10 1x1 - -
c - - - - - - - - - - - -
Paracolobacterium A - - - - - - - 3)(1G3 - - - -
intermedium B - - - - - - - - - - - -
5 - - - - - - - - - - -
Proteus A - - - - - - - ++4+ - - - -
mirabilis B - - - - - - - - - E - -
¢ - - - - - - - - - - - -
Rothia A - - - - - - - - 44 - - -
dentocariosa B - - - - - - - - - - - -
c N - - - - - _ _ _ R _ _
Sareina A - - - - - - - - - - - -
lutea 8 - - - - - - - - - - - -
C - - - - - - - +++ - - - -
2 1
Staphy lococcus A - - - - - R - 2x107 - Tx: - -
aureus B - - - - - - - 1x10° - - - -
[ - - - - - - - - - - -
Stqghylo‘;qccks A X0, Lxle 444 - - PXIO; 6xlx‘]i’ 8x 10 Lot - -
epidermidis B L0 e e e GxW03 20D 3007 B0 saot el -
C 3x10 - ~ 2x10 3x10 2x10 - 8x10" - ix. T 1x1C -
Streptococeus A - - - - 2>¢102 - - - - S — _
spectes (a hem.) B - - - - - . ~ _ ~ P
n - - . B 2x. - -
- - - - - - 7x10
Streptococcus A - - - - 4 +44 +4++ - -
i hem. - - - - ot ) - N
species (B hem.) E: . - 3x10 - - - - ‘5x106
Streptococcus A - - - - - _ _ _ R _
species (y hem.) B - - - - _ - _ _ . - -
s - - - - - - - - :»,lO: - -
Streptococeus A - - - - - _ _ _ _ FRNON-) :
fecalis E - - _ _ - - - i _ , - 2x10
o - - - - - - - - - - 1x10° i
St‘re"ptococcus A - - +o+ 44 - - _ _ o . . 1 - =
mitta B - - - _ g Ox . Jxl
- _ _ _ -h? - - - (' -
- x10 - - - X -
Str:gptoc;occus A - - 44 1ot - - - - w1o® N
s3L1Varius o - - - _ _ . - Jxld
[ - - - - - - [k - +e4
- - - - - | - Jxl,‘!
Streptomyces A - - - - - - - - - - -
species b - - - - - - ~ - - +s - - =
* Crganismn per millititer of Lroth or gram ot feces
+ = Actronauts AR or O
#++ = Microopranisms present but not quantitated




TABLE XXXV.- QUANTITATION GF ANAEROBIC BACTERIA FROM 16-DAY PUOGTFLIGHT SPECIMENG FROM

SOURCE MATERIAL OF ASTRONAUTS A, B, AND «

| -+

HUAL GARGLE URINE FECES

OCALE bAK AXILIA HANT NAVEL ) ['GE

SPECTES

Y
- - - - - - - lxth - -

Bacteroides A - -
- Tx1tr - -

capillosus 3 - - - - - - - -
B,clostridiiformis & - - - - - - - - - - _ -
ss.clogtridiiformis I - - - - - - - - - _ - _
< - - - - - - - - - - - 4+
Bacteroides A - - - - - - _ ~ _ - - -
coagulans K - - - - - - - - [Po _ - -
Bacteroides A - - , _ - _ _ - ) %107 R _
corrodens B - - - - - - - - xi0 X - -
! - - - - - - - - - - - 4
Bacteroides A - - - - - - - _ - _ _ ;:xl(J;
fragilis K - - - - - - - - - - - 2x107
" - - - - - - - - - - - £x10
8

B, fragilis A - - - - - - - - -
ss. fragilis I3 - - - - - - . - -

B. fragilis A - - - - - - _
ss. thetaiotaomicron E - - _ - _ _ B ~ _ ~ B 5210

i -~ - - - - - _ - - - - -
Bactercides A - - - - - - - - - - _ - g
furcosus B - - - - - - - - - - - 1x1G
3 1 Y
B.melaninogeni2us a - - R - - - _ - . Lx _ _
ss.asaccharolyticus i - - _ - - - - - _ _ _ _
X - - - - - - - - ¥l - -

Bac teroides ! - - - - - - - - - - - -
putredinie e - - - - - - - - - - - ox10

Bacteraides : - - - - - - - - rri) Ixiu] - -
prewncasintes H - - - - - - - . . :

Bifidobacteriur / - - - - - - - - - - - B
adolescentis B - - - - - - - _ _ _ _ _

- - - - - - - - - - - 1x1

Clogtpldium i - - - - - - - - - _ _ o
perfringens i - - - - - - - - - - - -

o - - - - - - - - - - - 4+

Corynebacterium ; - - - - - - - - - - - -
acnes : - - - - - - - - R - - -

- - - - - Ixli - - - - - -
foryneltiteteriwn - - - - - - - o - - - -
pungenes - - - - - - - PR _ - N _

- - - - - - - ! - - -

Eubacteriuwm : - - - - - - - - - - - .
cplindroides . - - - - - - - - - - - xS

Ewbacteriwn E - - - - - - - . . - _ _

i forme N - - - - - - - - - - -

_ - _ _ - - - - - s
Ewbacteriwm - - - - - - . _ . _ _ i
rectale - - - . R - - _ _ ~ _ _ _

T




TABLE XXXV.- QUANTITATION OF ANAEROBIC BACTERIA FROM 16-DAY POSTFLIGHT SPECIME ; FROM
SOURCE MATERIAL OF ASTRONAUTS A, B, AND C - Concluded
SPECIES I SCALP EAR AXILLA HAND NAVEL GROIN TCES NARES THROAT . iGLE URINE FECE8
3
Pusobaoterium A - - - - - - - - 1x10 . - -
apeoies B - - - - - - - - - - -
o - - - - - - - - - - -
. 2 4
Pusobaotertium A - - - - - - - - 1x10 04 - -
fusiforme B - - - - - - - - et 05 _ _
c - - - - - - - - - L0 - -
Pusobaoterium A - - - - - - - - 1x103 A - -
nucleatum B - - - - - - - - - “0) - -
c - - - - - - - - - £ .0 - -
s 3
Lactobacillue A - - - - - - - - - = -03 - -
catenaforme B - - - - - - - - - .0 - -
c - - - - - - - - - . - -
. 1
Laoctobaoillus A - - - - - - - - 1x10 - -
disoi formans B - - - - - - - - - - -
c - - - - - - - - - . - -
Leptotrichia A - - - - - - - - 2x10; - - oo
species B - - - - - - - - 3x103 - - R
c - - - - - - - - 1x10 - -
1
Leptotrichia A - - - - - - - - 5x10), - -
buocalis B - - - - - - - - 2x10, - -
c - - - - - - - - 2x10 - -
Pcptqooam A - - - - - - - - - - -
species B - - - 6x10 - - - - kx10 - -
¢ - _ _ - _ _ = - _ - _ -
2 Z
Peptococcus A - - - - 1x10 - - - - - -8
prevotit B - - - - - - - - - - 1x10 -
c _ _ N _ _ ~ _ _ . _ ~ -
Peptoe treptocoo aus A - - - - - - - - - - 2x10°
anasrobius B - - - - - - - - - - -
c - - - - - - - - - - -
" Peptostreptococous A - - - - - - - - - - -
species B - - - - -5 - - - - - -
c - - - - 1x10 - - - - - -
Peptostreptoococcus A - - - - - - - - - 1x10? -
intemedius B - - - - - - - - - - -
c - - - - - - - - - - -
Peptostreptococcus A - - - - - - - 4x10 - 4 ++e -8
magrus B - - - - - - - 3x10 - 7.0 - 1x10
c - - - - - - - - - - -
.. . 3 2 2 1 S
Propionibacterium A - 2x10 1x10 - 1x10 -3 - 9x10 - 1 0 - -
aones B 1x10 2x10 ++4 - - 6x10 - 3x10 - - 2x10
c - ~ et 3x10 - kx10 - 1x10 - - -
Propionibacterim A - - - - - - - 3x10> - - -
granulosum B - - - - - - - 1x10° - - -
c - - - - - - - - - - -
Propionibacterim A - - - - - - - ux10t - - -
magnus B - - - - - - - - - - -
c - - - - - - - - - - -
Veillonella A - - - - - - - - - 5 - -
aloalescens B - - - - - - - - 4x10 1x 35 - -
[ - - - - - - - - 2 2 - -
Veillonella A - - - - - - - - -’,vxlO3 3 )2 - -
parvula B - - - - - - - - -3 b ) - - g
c - - - - - - - - %10 - 3x10
Unidentifiea%® A - - - e -3 - - - HxlO2 1: 3; leol lxlO8
B - s - - 1x10 hxlO2 - - 2x10 3x1C 2 33 - 5x106
C Txl0 - - - Lx10 - - - £x10 1: 2 - 8x10

® Organisms per milliliter of broth or gram of feces

+ = Astronauts A,B, or C

+++ = Mjcroorganisms preasent but not quantitated

## Microorganisms not suitable for determinative studies




TABLE XXXVI.- FUNGI FROM 16-DAY POSTFLIGHT SAMPLINGS FROM SOURCE MATERIAL OF

ASTRONAUTS A, B, AND C

SCALF EAR AXILLA HAND NAVEL GROIN TOES NARES THROAT GARGLE URINE FECES

Alternarta species - - - - - - - - - C - -
Aspergillus amsteladomi c - - - - - - - - - - -
Aspergillus ruber - -~ - - - - A - - - - -
Aspergtllue unguis - - - - - - B - - - - -
Candida albicam). - - - - - - - - o A,C - c
Cephaloagcus fragrans - - - - - - - - - - c -
Ceadosporium cladosporioides - - - - 9 - - - o B - -
Cladoasperium elatun _ c - - - - - B - - - A
Cladosperiwn herbarun - - - - B - - - B,C B A B
Cladospcrium macrocarpum - - - - - - A,B - A,B,C B - A
Contothyrium gpecies I - - - - - - - - - - -
lLematiaceous fungus - - - B - - - - - - - -
Filamentous fungus - - - - - - - - z - - -
Fugarium specties - - - - - - - - - B - -
Geotrichum species - - - - A - - - - - -
Kabatiella species - - - - - - - - 4 - - -
Oidiodendron epecies - - - - - - - - A,B,C - - B
Paectilomycaes ochroceus - - A - - - - - - - - -
Penioillium chrysogenum - - - - - - - - - - - -
Penicillium duclawxt - - - - - - - - - - - A
Penicillivm italicum - - - - - - - - - - - A
Penictillium notatum - - - - - - B - - - - A
Periconia species - - - B - - - - - - - -
Seolecobasidium varriculosum ¢ - - - - - - - - - - -
Sterile mycelium - - - - - I - - A,B A,C - AC
Tilletiopsis species - - - - - - - - - R - -

* = Yeast (all others £1lanentous fungi)
- = Atsent



TABLE XXXVII.- MICROORGANISMS OF POSSIBLE MEDICAL IMPORTANCE ISO.

MQF PERSONNEL

ATED FROM

Engineer Flight Surgec .
Sample
Area Preisolation Postisolation Preisolaticn Post solation
Throat  Haemophilus Haemophilus Haemophi lus Haem: hilus
Swab parainfluenzae  parainfluenzae parainfluenzae  parc aemolyticus
Staphy lococcus Staphy lococeus
aureus aureus
Gargle  Haemophilus Haemophilus Staphylococcus  Haemc hilus
parainfluenzae  parainfluenzae aureus parc nfluenzae
Stapt -lococcus
aure 1§
Nares Staphylococcus  Staphylococcus Staphy lococcus -
aureus aureus aureus
Urine Staphylococcus - Herellea -
aureus vaginicola
Feces - - Pseudomonas -

species




74

TABLE XXXVIII.- APOLLC 14 POSTFLIGHT STAPHYLCCOCCUS AUREUS

Sample
Subject Area
Astronaut A Nares
Nares
Gargle
Astronaut B Nares
Glove
Astronaut ¢ Nares
MQF Throat
Engineer Nares
Urine
MQF Throat
Flight Gargle
Surgeon lares
CRA No., 1 Throat
CRA No. 2 Nares
CRA No. 3 Nares
Throat
CRA No. L Nares
Throat
CRA No. 5 Nares

*Types evaluated

PHAGE TYPES

Phage Type*

Preguarantine

I/IT/I11/29/79/55/85/53/5h
I11/85
I11/85

Non-typable
111/6

Non-typable
ITI/53/77
IT1/53/77
I11/53/77
Non-typable
Non-typable
Non-typable
ITT/85/75
lot typed

Non-typable

IT1/53/81/77/47

2t routine test dilution

Postguarantine

I111/85
I11I/85

I11/85
111/6

Non-typable

1I1/47/53/77

Non-typable

IIT/LT7/54/75

11/71
I1/71

1I1/53
II1/53

Non-typable
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Figure 1. - Apollo 14 microbiology milestone for major ac :ivities.
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Figure 2.- Swab sampling areas.
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Figure 3.- Monthly occurrence of specimens received from the MSC dispensary for
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culturing, identification, and antibiotic sensitivity testing.
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Figure 4. - Biological cabinetry.
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Figure 5.~ Sampling sites and command module hardw re.
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Figure 6. - Cabin fan filter in stowage area.
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(b) Cutaway view.

Figure 7.- A mobile quarantine facility.
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(a) Exterior view.

(b) Lounge and dining area of the crew reception area.

Figure 8. - The Lunar Receiving Laboratory.



APPENDIX A

INTEGRATED CREW MICROBIOLOGY PROTOCOLS

SCOPE

Samples were obtained from specified sample areas of the thre
bers, their extravehicular activity clothing, and the interior of the ¢
The samples were assayed for their microbial content, with each of
crobial isolates being identified to species and quantitated where apy

SAMPLE COLLECTION

As shown in table A-I, 12 areas were sampled from each astr:
of the five collection periods. Two calcium alginate swabs that wer:
buffer were used to sample the nostrils and each external body surfz

each pair of swabs was placed in trypticase soy broth (TSB) that ser-

transport medium preceding aerobic identification and quantitation.
ber of the pair of swabs was placed in veal infusion broth (VIB) for «
preceding anaerobic identification and quantitation. All speciraens .
277° K (4° C) for 10 hours before processing in order to eliminate i
resulting from different times that were required to transport the sp:
collection facility to the NASA Manned Spacecraft Center. The only
was the immediate postflight sample, which was processed 60 hours
All specimens obtained at other collection facilities were packaged v
bial sample return containers for transport to the Lunar Receiving :
where they were analyzed.

SAMPLE PROCESSING

The general outline followed for analysis of all samples is illu
ure A-1. The various samples were diluted to the extent dictated by
bial load of the area sampled. Dilutions that were used are outlined

3 prime crewm 2
ymmand module.
he resulting m: -
icable.

1aut during eac.
wet in phosphate
:e area. One ol
ed as the sampi¢
The other mem -
umple transport

are maintained a:

ie time differerti

acimens from tie
axception to thi:

after collection
ithin cooled micr
aboratory (LRL)

trated in fig-
the normal micr
in table A-II.

Trypticase soy broth was the diluent used for identification of aerobi:> microorganisn

and VIB was the diluent used for identification of anaerobic microor;

The TSB sample and dilution tubes were incubated at 308° K (-
All of the TSB samples and dilutions were quantitated to blood agar
more specialized aerobic quantitative media were used, as shown in

The VIB sample and dilution tubes were incubated at 308° K (¢
All of the VIB samples and dilutions were quantitated to blood agar
hemin. In addition, other more specialized anaerobic quantitative r:
as shown in table A-IV.

anisms.

5° C) for 24 hou:
i3A). In additicna,

table A-III.

,° C) for 96 hour.
ith vitamin K a:nc
edia were used

M




After incubation at 308° K (35° C) for 48 or 96 hours, colony counts of the inocu-
lated quantitative agar were made. The remainder of the materials in the sample and
dilution tubes was incubated at 308° K (35° C) for 24 hours. This was followed by the
transfer, with the aid of an inoculating loop, of aliquots of the TSB or VIB sample and
dilution tubes to selected aerobic and anaerobic isolation media, respectively. At this
time, one loopful of tetrathionate culture was used to inoculate Salmonella-Shigella agar
(SS), as appropriate.

The isolation streak was used in an attempt to recover microorganisms that may
have been present in such low numbers that they would not appear on the quantitation
media at the dilutions used. After streaking or after inoculation, the isolation media
plates and tubes were incubated at 308° K (35° C) for either 48 or 96 hours, under
aerobic or anaerobic conditions. All resulting colonies that were different from those
isolated previously on quantitation media were subsequently identified to species by
appropriate protocols. .

Isolated colonies were picked to TSB (for aerobic isolates) or thioglycolate broth
(for anaerobic isolates). These broth tubes were incubated at 308° K (35° C) until
turbid. The pure cultures from these tubes were used for staining procedures and
inoculation of biochemical media. All material remaining in the sample and dilution
tubes after completion of each of these procedures was stored at 277° K (4° C) for
1 week. The two additional tests that were conducted on each stool specimen were as
follows.

1. A formalin-ether preparation was made from a small portion of each stool
sample for identification of ova, cysts, and other parasitic forms.

2. An unweighed portion of each stool sample was placed in 10.0 cubic centi-
meters of thioglycolate broth and heated at 353° K (80° C) for 15 minutes. This heat-
shock procedure was used to kill vegetative cells and to stimulate spore germination,
making possible the isolation of spore forming bacteria after 24 hours of incubation at
308° K (35° C).

Portions of the TSB sample and dilution tubes were removed for mycological
analyses that were initiated after collection. Measured aliquots of each sample and
dilution tube were removed and streaked to specified mycological agar media, and then
were incubated at 298° K (25° C) for 120 hours. Other aliquots of the diluted and undi-
luted TSB sample broth were centrifuged at 5000 rpm (12 000g) for 15 minutes; the
supernatant in the centrifuge tube was added to the broth phase and the sediment used
to streak agar plates containing isolation media and antibiotics. The plates and tubes
were incubated at 298° K (25° C) for 120 to 144 hours. All resulting colonies that were
different from those isolated in the original plates were picked from the agar surface
and grouped according to the identification scheme for fungi presented in figures A-2(a),
A-2(b), and A-2(c). All isolates were subsequently identified to species by appropriate
protocols.
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SAMPLE PROCESSING

External Body Swabs

Two calcium alginate swabs dampened with phosphate buifer w:
each of the designated areas: scalp, ears, axillae, navel, groin, tos
(table A-Iand fig. 2). One swab was placed into a screwcap tube cor
centimeters of sterile trypticase soy broth. The second swab was p!
cap tube containing 15.0 cubic centimeters of sterile veal infusion bx
tubes were maintained at 277° K (4° C) during transport to the Lunai
tory, where they were kept at the same temperature with the aid of «
dilution procedures.

Nasal Passages and Throat Swabs

Each nostril of each crewmember was sampled with two separ
been previously wet with phosphate buffer. One swab was placed int
containing 5.0 cubic centimeters of sterile TSB. The second swab v
screwcap tube containing 5.0 cubic centimeters of sterile VIB. The
maintained at 277° K (4° C) during transportation to the LRL and du:
cedures. Processing was initiated 10 hours after collection.

The surfaces of the tonsils and the posterior pharyngeal vault -

each of two dry calcium alginate swabs. One swab was placed into =
containing 5.0 cubic centimeters of sterile TSB. The second swab v
screwcap tube containing 5.0 cubic centimeters of sterile VIB. The
maintained at 277° K (4° C) during transportation to the LRL and du:
cedures. Processing was initiated 10 hours after collection.

Aerobic bacteria isolation scheme used with nasal and throat :
Serial dilutions were made on all TSB sample tubes used for aerobic
quantitation. The tubes were vortexed for 5 seconds and then imme:
and maintained at 277° K (4° C) during the dilution process. Serial :
pared by transferring a 1. 0-cubic-centimeter aliquot of each new di:

centimeters of sterile TSB, with 100 and 101 representing the undil.
and the first dilution after the sample tube, respectively. The nasa

swab samples were diluted serially through 104 with TSB (table A-Ii
centimeter was transferred aseptically from each sample and diluti:
quantitative media (that is, blood agar and Staphylococcus-110 agar
agar plate with a glass rod. The plates were incubated at 308° K (¢
Colony counts were made after incubation.

After the aerobic quantitative agar media had been plated, 4 ¢

from each TSB samp

sterile screwcap tube for mycological analysis. Then, the materia:

TSB sample and dilution tubes were incupated at 308° K (35° C) for 24 hours.

incubation, a loop was used to transfer culture from each sample tu:

re used to sam; .l
s, and hands
taining 15.0 cuii
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Receiving Labcr
1 ice bath durinz
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isolation media (fig. A-3): blood agar, Staphylococcus-110 agar, MacConkey agar, and
chocolate agar. The streaked isolation media were incubated at 308° K (35° C) for

48 hours under an appropriate atmosphere. Chocolate agar medium was incubated in
an 8- to 10-percent concentration of carbon dioxide (COZ) gas in air. All resulting col-

onies that were different from those isolated previously were identified subsequently by
appropriate protocols. After the nasal passage and throat swab sample tubes were used
for quantitation and isolation, they were stored at 277° K (4° C) for 1 week.

Anaerobic bacteria isolation scheme used with nasal and throat swabs (fig. A-3):
Serial dilutions were made on all VIB sample tubes used for anaerobic identification and
quantitation. The tubes first were vortexed for 5 seconds and then immersed in an ice
bath and maintained at 277° K (4° C) during the dilution process. Serial dilutions were
made with VIB in the same fashion as that described for aerobic dilution, with the dilu-

tion carried through 104 (table A-II). The anaerobic quantitative media (fig. A-3) used
included blood agar with vitamin K and hemin, Paromomycin-Vancomycin-Menadione

(PVM) agar (only 100 and 101 dilutions were used with PVM), and Rogosa agar at 308° K
(35° C) for 96 hours under an atmosphere of hydrogen. Colony counts were made after
incubation.

The materials remaining in the VIB sample and dilution tubes were incubated at
308° K (35° C) for 24 hours. After incubation, a loop was used to transfer culture from
each sample tube to each of three isolation media: blood agar with vitamin K and he-
min, PVM, and Rogosa agar. The streaked isolation media were incubated at 308° K
(35° C) for 96 hours under an atmosphere of hydrogen. All resulting colonies that were
different from those isolated previously were identified by appropriate protocols. After
the materials from the nasal sample and throat swab tubes had been used for quantita-
tion and isolation, they were stored at 277° K (4° C) for 1 week.

Mycology isolation scheme used with nasal and throat swabs: Four cubic centi-

meters from each 101 TSB dilution tube were transferred aseptically to a sterile cen-
trifuge tube and centrifuged at 5000 rpm (12 000g) for 15 minutes. The supernatant
from each centrifuge tube was poured into individual tubes containing 10 cubic centi-
meters yeast-malt broth plus antibiotics (YMB+). A separate swab was used to sample
the bottom of each centrifuge tube and to streak corn meal-malt-yeast extract agar
plus antibiotics (CMMYA+), Sabouraud's dextrose agar plus antibiotics (SAB+), and
Czapek-Dox agar (CD) isolation media. The swab then was broken off in a tube con-
taining 10 cubic centimeters YMB+. The streaked plates and two YMB+ tubes were
incubated at 298° K (25° C) for 120 hours.

Gargle Sample Processing

Each crewmember gargled with 60.0 cubic centimeters of phosphate buffer. The
gargle was rinsed through the oral cavity three times and then collected in a wide-mouth
bottle. The wash containers were maintained at 277° K (4" C) during transportation
to the LRL and during dilution procedures. Processing, as indicated in figure A-4,
was initiated 10 hours after collection.
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Aerobic isolation scheme used with gargle samples (fig. A-4):
in the TSB (table A-II) for aerobic quantitation included gentle swirli
sample before transfer of the 1.0-cubic-centimeter aliquots to the 9.
of sterile TSB. The sample and dilution tubes were maintainec in an

(4° C) during the dilution procedures. Dilutions were made to includ
One-tenth cubic centimeter of each sample and dilution tube was trar
quantitative media and spread with a glass rod. The aerobic guaantit.
(fig. A-4) for gargle sample included blood agar, Staphylococc us-11¢
Salivarius agar. The aerobic quantitative media were incubated at 3:
48 hours. Colony counts were made after incubation.

Four cubic centimeters from each sample tube and TSB dilutic

103 were transferred to individually labeled screwcap tubes for myc
After the aliquots had been removed for mycology, the remainder of
the sample bottles and dilution tubes was incubated at 308° K (35" C.

101 TSB dilution tube was used to inoculate isolation media. The ga:

tion media included biocod agar. Staphylococcus-110 agar, MacConke -

richment agar (FEA), and chocolate agar. The streaked isolarion mr
at 308° K (35° C) for 48 hours under an appropriate atmosphere. Ci
dium was incubated under a concentration of 8 to 10 percent Ci)z. 2

samples were used for isolation, the rest of the materials was incul
(35° C) for 24 hours and stored for 1 week.

Anaerobic isolation scheme used with gargle samples (fiz. A-
of gargle (table A-II) were made with VIB for anaerobic quantitation

dilutions through 105. The sample and dilution tubes were kept in a:
(4° C) during the dilution procedure. The gargle was swirled gently
1.0-cubic-centimeter aliquot of sample was transferred to the 9.0 c
of VIB diluent. Omne-tenth-cubic-centimeter aliquots were transferr:.
ple and dilution tube to anaerobic quantitative agar media and spreac
The anaerobic quantitative media for the gargle sample were blood
and hemin, Paromomycin-Vancomycin-Menadione agar, and Rogosa
were incubated at 308° K (35° C) for 96 hours under an atmosphere
Colony counts were made after incubation.

The rest of the gargle sample and dilution materials was incui
(35° C) for 24 hours and then used to make isolation streaks. A loo:

fer culture from each 101 dilution tube to the isolation medium. Th

were blood agar with vitamin K and hemin, Paromomycin-Varcomy:
and Rogosa agar. The streaked isolation media were incubated at 3¢
96 hours under an appropriate atmosphere. After gargle samples h:
quantitation and isolation, they were stored at 277° K (4° C) for 1 w-

Mycology isolation scheme used with gargle sample: One-ten
aliquots of gargle samples were removed from the undiluted sample

103 dilution tubes and transferred to CMMYA+, SAB+, and CD for g
plates were spread with a glass rod and incubated at 298° K (25° C) -

Serial dilutions
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Four cubic centimeters of the gargle samples each were transferred aseptically
to a sterile centrifuge tube and centrifuged at 5000 rpm (12 000g) for 15 minutes. The
supernatant from each centrifuge tube was poured into a separate tube containing
10 cubic centimeters YMB+. A swab was used to sample the bottom of each centrifuge
tube and, subsequently, to streak each of three isolation agar media: CMMYA+, SAB+,
and CD.

After the plates containing isolation media had been streaked, the swab was bro-
ken off into a second tube of YMB+. The streaked plates and two YMB+ tubes were
incubated at 298° K (25° C) for 120 to 144 hours, at which time all colonies were picked
from the CMMYA+, SAB+, and CD. At the end of the 120- to 144-hour incubation period,
all YMB+ cultures were streaked to CMMYA+ and SAB+. These plates also were incu-
bated at 298° K (25° C) for 120 to 144 hours.

Urine Sample Processing

From each crewmember, a 60-cubic-centimeter midstream urine specimen was
collected in a sterile container. The urine was maintained at 277° K (4° C) during
transportation to the LRL and during dilution procedures. Processing, as indicated
in figure A-5, was initiated 10 hours after collection.

Aerobic isolation scheme used with urine specimens (fig. A-5): All urine samples

used for aerobic identification and quantitation were diluted serially to 102 dilution with
TSB (table A-II). The urine samples and dilution tubes were maintained in an ice bath
at 277° K (4° C) during the dilution procedure. Before the 1.0-cubic-centimeter ali-
quots were removed for transfer, the tubes were swirled gently.

One-tenth cubic centimeter of each TSB sample and dilution tube was transferred
to aerobic quantitative media (table A-III) and spread with a glass rod. The aerobic
quantitative media included blood agar, Staphylococcus-110 agar, and MacConkey agar.
These plates were incubated at 308° K (35° C) for 48 hours. Colony counting followed
the incubation.

Four cubic centimeters from each sample and dilution tube were transferred to
sterile screwcap tubes for mycological analyses. After mycological samples were
removed, the remaining materials were incubated at 308° K (35° C) for 24 hours and
then used for isolation streaking. A loop was used to transfer culture from each urine
sample to the isolation medium. The isolation media for the urine samples included
blood agar, Staphylococcus-110 agar, and MacConkey agar. The streaked isolation
media were incubated at 308° K (35° C) for 48 hours and under an appropriate atmos-
phere. After urine samples had been used for quantitation and isolation, they were
stored at 277° K (4° C) for 1 week.

Anaerobic isolation scheme used with urine specimens (fig. A-5): All urine sam-
ples used for anaerobic identification and quantitation were diluted serially with VIB.
The urine sample and dilution tubes were maintained in an ice bath at 277° K (4° C)
during the dilution procedure. The urine sample was swirled gently before the
1.0-cubic-centimeter aliquots were transferred to 9.0 cubic centimeters of VIB dilu-

ent. Dilutions were made to include 102.
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One-tenth cubic centimeter was transferred from each urine
dilution tube to the anaerobic quantitative agar medium and spread -
The anaerobic quantitative media for urine samples included blood
and hemin and Rogosa agar. These plates were incubated at 308° ¥
under an atmosphere of hydrogen gas.

308° K (35° C) for 24 hours and then were used for isolation streak
used to transfer cultures from each urine sample to the isolation m
blood agar with vitamin K and hemin and Rogosa agar. The isolat:
cubated at 308° K (35° C) for 96 hours and under an appropriate at
the urine samples had been used for quantitation and isolation, they
277° K (4° C) for 1 week.

Mycology isolation scheme used with urine samples: Four ci
the undiluted urine samples were transferred aseptically to a sterii
centrifuged at 5000 rpm (12 000g) for 15 minutes. The supecnatar

10 cubic centimeters YMB+, and a swab was used to sample the bot-
The swab was used to streak each of three isolation mec

fuge tube.
and CD. The swab was broken off into a tube containing 10 cubic c«
The streaked plates and the two YMB+ tubes were incubated at 298"
120 hours.

Stool Sample Procedure

A stool sample was obtained from each crewmember and coll
lection device.
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The agar was spread with an alcohol-flamed glass rod. The streaked aerobic
quantitative agar plates were incubated at 308° K (35° C) for 48 hours. Colony counts
were made following incubation,

Inoculated tetrathionate broth tubes were incubated at 308° K (35° C) for 24 hours.

Four cubic centimeters, taken from each of the 102 to 105 TSB dilution tubes, were

collected into sterile screwcap tubes, labeled, and transferred for mycological analysis.

After aliquots had been removed for mycological analysis, the rest of the TSB

material remaining in the 102 dilution tube was incubated at 308° K (35° C) for 24 hours.
After incubation, this material was used to streak isolation media. All remaining
materials were stored at 277° K (4° C) for 1 week.

A loop was used to transfer stool culture to each of four isolation media: blood
agar, MacConkey agar, Mitis-Salivarius agar, and Salmonella-Shigella agar (from
tetrathionate preparation only). The streaked isolation agar plates were incubated at
308° K (35° C) for 48 hours.

Anaerobic isolation scheme used with stool specimens (fig. A-6): One-tenth cubic

centimeter of each 103 to 108 VIB dilution tube was transferred to anaerobic Rogosa

agar. One-tenth cubic centimeter from the 105 to 1010 VIB dilution tubes was trans-

ferred to anaerobic BA+ and PVM. The anaerobic quantitative agar media (table A-IV)
included blood agar with vitamin K and hemin, Paromomycin-Vancomycin-Menadione
agar, and Rogosa agar. The agar was spread with an alcohol-flamed glass rod, and
these anaerobic quantitative agar plates were incubated at 308° K (35° C) for 96 hours
under an atmosphere of hydrogen gas. Colony counts were made following the incuba-
tion period.

The material remaining in each 102 dilution tube was incubated at 308° K (35° C)
for 24 hours. A loop was used to transfer culture from each of these tubes to isola-
tion media. Four isolation media were used: blood agar with vitamin K and hemin,
Paromomycin-Vanocomycin-Menadione agar, egg yolk agar, and Rogosa agar. The
streaked isolation plates were incubated at 308° K (35° C) for 96 hours under an appro-
priate atmosphere. All resulting colonies that were different from those isolated pre-
viously were identified to species by appropriate protocols. All remaining materials
in the TSB and VIB dilution tubes then were stored at 277° K (4° C) for 1 week.

The thioglycolate broth that had been heat shocked at 353° K (80° C) for 15 min-
utes was incubated for 24 hours at 310° K (37° C) after incubation isolation streaks
were performed on SAB+ and egg yolk agar (EYA). These plates were incubated at
310° K (37° C) for 96 hours under anaerobic conditions. Any isolate not identified pre-
viously was picked and identified by appropriate protocols.

Mycology isolation scheme used with stool samples: One-tenth-cubic-centimeter

aliquots from each 102 to 105 TSB stool dilution tubes were removed and transferred to

each of three quantitative media: CMMYA+, SAB+, and CD. The plates were spread
with a glass rod and incubated at 298° K (25° C) for 120 hours.
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Four-cubic-centimeter aliquots from each 102 TSB stool diluti: n tube were tra::
ferred aseptically to an individual sterile centrifuge tube. These sai:.ples were cen-
trifuged at 5000 rpm (12 000g) for 15 minutes. The supernatant was poured into tub::
containing 10 cubic centimeters of YMB+. A separate swab was usec to sample the Lo
tom of each centrifuge tube and streak CMMYA+, SAB+, and CD isol: tion media. The:
the swab was broken off in a second tube containing YMB+. The stre ked plates and
two YMB+ tubes were incubated at 298° K (25° C) for 120 hours.

MICROBIOLOGICAL ANALYSES OF SPACECRAFT HARDW. RE AND
EXTRAVEHICULAR ACTIVITY CLOTHING

Swab samples from the spacecraft floor, rotational hand contr« ler, drink gun.

X-X headstrut, urine collection device (UCD), gloves, and shoe sole were treated &s
indicated in figure A-7. All TSB sample tubes used for aerobic iden:fication and
quantitation were diluted serially in sterile TSB. All VIB samples u:.ed for anaerobic
identification and quantitation were diluted serially in sterile VIB. 7T1e sample and
dilution tubes were maintained at 277° K (4° C) by the use of an ice L :th during the d -
. lution procedures. The sample TSB and VIB tubes were vortexed fo: 5 seconds. Seii .
dilutions were prepared by transferring 1. 0-cubic-centimeter aliquo: 3 to 9. 0 cubic

centimeters of sterile TSB or VIB. All preflight samples were dilut d to 102, andal
postflight samples were diluted to 104.

One-tenth cubic centimeter was transferred aseptically from e. ch sample and
dilution TSB tube to the aerobic quantitative agar media. One-tenth : ubic centimete:
was transferred aseptically from each sample and dilution VIB tube t» the anaerobic
quantitative agar media. The agar surfaces were spread with a glas. rod. The aerck
quantitative media included blood agar and MacConkey agar. Only bl)od agar with
vitamin K and hemin was used for anaerobic quantitation.

Four cubic centimeters from each TSB sample tube were trans erred asepticall:
to a labeled sterile screwcap tube for mycological analysis. The ae: obic quantitativ:
media were incubated at 308° K (35° C) for 48 hours. The anaerobic juantitative mediu
was incubated at 308° K (35° C) for 96 hours under an atmosphere of hydrogen gas.
Colony counts were performed on all quantitative media after incubat:on. All TSB ar ¢
VIB dilution tubes were incubated at 308° K (35° C) for 24 hours and stored at 277° K
(4° C) for 1 week. After mycological samples had been removed fro-a the TSB samy
tubes, the TSB and VIB sample tubes were incubated for 24 hours at }08° K (35° C).

After incubation, a loop was used to transfer culture from eac’ sample tube to
the isolation media. An isolation streak was made on each medium. The isolation
media used for the hardware and clothing samples included blood ag: r, MacConkey
agar, and blood agar with vitamin K and hemin (anaerobic). The str aked isolation
media were incubated for 48 or 96 hours at 308° K (35° C) under an ::ppropriate atm. s
phere. After the hardware and clothing sample tubes had been used or quantitation
and isolation, they were stored at 277° K (4° C) for 1 week.

For mycological analyses, 4 cubic centimeters of each of the E.)l TSB dilution
tubes were transferred aseptically to a sterile centrifuge tube. The samples were
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centrifuged at 5000 rpm (12 000g) for 15 minutes. The supernatant was poured into

10 cubic centimeters of YMB+, and a swab was used to sample the bottom of the centri-
fuge tube and to streak each of three isolation media: CMMYA+, SAB+, and CD. The
swab was broken off into 10 cubic centimeters of YMB+. The streaked plates and the
two YMB+ tubes were incubated at 298° K (25° C) for 120 hours.

Isolation and Identification

After quantitation, isolated colonies from each aerobic plate (quantitative and
isolation media) were transferred to sterile TSB. All tubes were identified properly
and incubated at 308° K (35° C) until turbid. The TSB pure cultures were used for
staining procedures, inoculation of biochemical media, and storage at 277° K (4° C).

After quantitation, isolated colonies from each anaerobic plate (quantitative and
isolation media) were transferred to sterile thioglycolate broth. All tubes were iden-
tified properly and incubated at 308° K (35° C) until turbid. The thioglycolate pure
cultures were used for staining procedures, inoculation of biochemical media, and
storage at 277° K (4° C).

The isolation streak was used to culture microorganisms that were too few to be
isolated from the high dilutions used to inoculate the quantitative media. Only those
organisms that were not isolated on the quantitative media were identified.
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TABLE A-I, - CREW SAMPLE COLLECTION

Sample designation . Area sampled
Scalp Above hairline at base of neck, 12.8 cm’ (2 inz)
Ears Right and left external auditory canals w.th two revolu-

tions of each swab in each canal

Axillae Below hair area on each side, 6.4 cm2 { inz)
Hands . On right and left palms, 6.4 cm2 1 inz)
Navel The internal area of the umbilicus and a jurrounding

12. 8—cm2 (2 in2) area, with at least tv » revolutions
made with each swab

Groin Strip from rear to front on right and left inguinal area

between legs, 5.08 cm (2 in)
Toes Area between large and first toe of each ‘oot

Nares Both nostrils
(nasal swab)

Throat swab Surfaces of tonsils and posterior pharyn. eal vault
swabbed with each of two dry calcium .lginate swabs

Gargle Sixty cm3 phosphate buffer used as garg:2 and washed
through oral cavity three times

Urine Sixty cm3 midstream sample

Feces Two samples of 100 milligrams each tak:n from center

of the fecal specimen l




TABLE A-II - DILUTIONS USED (LOGIO) FOR EACH CREW SAMPLE

Diluent
Sample designation
TSB VIB

Body surface swabs 101 to 104 101 to 104
Nasal swab 10! to 104 10! to 104
Throat swab 10! to 10° 10! to 10°
Gargle 10! to 10° 10! to 109
Urine 10! to 102 10! to 10
Feces 102 to 108 102 to 1010

TABLE A-III. - AEROBIC QUANTITATIVE AGAR

Sample designation Media

Body surface swabs Blood agar (BA)
Staphylococcus-110 agar (S-110)

Nasal swabs Blood agar |

Throat swabs Blood agar

Staphylococcus-110 agar

Gargle Blood agar
Staphylococcus-110 agar

Mitis-Salivarius agar (MSA)

Urine Blood agar
Staphylococcus-110 agar
MacConkey agar (MAC)

Feces Blood agar
Mitis-Salivarius agar
MacConkey agar
Tetrathionate broth (TTH)




TABLE A-IV.- ANAEROBIC QUANTITATIVE AG4 R

Sample designation

Media used

Body surface swabs

Nasal swabs

Throat swabs

Gargle

Urine

Feces

Blood agar with vitamin K and hemin {BA+)

Paromomycin-Vancomycin-Menadior: : agar (PVM)
Blood agar with vitamin K and hemin
Rogosa agar (RA)

Blood agar with vitamin K and hemin
Paromomycin-Vancomycin-Menadior:: agar
Rogosa agar

Paromomycin-Vancomycin-Menadior.: agar
Blood agar with vitamin K and hemin
Rogosa agar

Blood agar with vitamin K and hemin
Rogosa agar

Paromomycin-Vancomycin-Menadior: : agar
Blood agar with vitamin K and hemin
Rogosa agar
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APPENDIX B
RATIONALE FOR DETERMINATION OF MEDICAL

IMPORTANCE OF MICROORGANISMS
GENERAL

The samples obtained from astronauts for medical microbiological studies con-
stitute four broad areas: the skin (scalp, ear, axilla, hands, navel, groin, toes), the
upper respiratory tract (nares, throat swab, gargle), the urine, and the feces. Each
of these areas will be analyzed independently in the following sections.

SKIN

Because of its close association with the environment, the skin may harbor a
large variety of microorganisms as transients or residents. Many of the microorga-
nisms are capable of mediating secondary infections following damage to the skin, as
in the case of cuts, abrasions, burns, and so forth. Of this group, those microorga-
nisms listed in table B-I represent the most common pathogens associated with infec-
tions of the skin.

UPPER RESPIRATORY TRACT

The nostrils and oral cavity, although interconnected, offer quite different envi-
ronments, Staphylococci do well in the nose and are generally the predominating
microorganism (especially S. epidermidis). The predominating microorganism in the
oral cavity is more likely to be a-hemolytic streptococci (especially S. epidemicus).
Diphtheroid bacilli often are found in both locations. -

The list of microorganisms generally considered ''normal flora" in the oral cavity
include Neisseria sp., lactobacilli, fusiform bacilli, spirochetes, Veillonella sp.,
Peptococcus sp., Peptostreptococcus sp., Leptotr1ch1a sp., Vibrio sp., and Acti-

nomyces sp. “All of these except the Neisseria are anaerobic bacteria and, therefore,
generally are not found in the nostrils, although they may be present in the naso-
pharyngeal area.

A list of the microorganisms considered to be of medical importance when iso-
lated from the upper respiratory tract is presented in table B-II. These microorga-
nisms are also reported when isolated from other areas so that their presence in the
subject population can be monitored.
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URINE

Any microorganism, given the opportunity, is considered cap:.ble of causing
urinary tract infections. For this reason, quantitation of microorg-nisms present .n
the urine is the most widely accepted method of differentiating betw:en actual infectic
and contaminating strains. A concentration of 100 000 viable cells :er cubic centim:e :
of urine usually is considered indicative of infection, whereas couni{3 of less than
1000 viable cells per cubic centimeter of urine are considered cont:minants. As w.ti
other "rules, " this one must be liberally tempered with discretion. Studies of urinar
tract infections and of urine from noninfected subjects permits one o list the most
commonly found contaminants and the most prominent causes of uri:ary tract infec-
tions. Such a tabulation is presented in table B-III.

FECES

A large variety of microorganisms are commonly found in asy mptomatic fece s,
either as residents or transients. The few pathogens most often re:overed from sub
jects residing in the United States are listed in table B-IV.




102

TABLE B-I1. - COMMON PATHOGENS ASSOCIATED

WITH SKIN INFECTIONS

Microorganisms

Associated diseases

Staphylococcus aureus

Streptococcus sp.
(B-hemolytic, group A)

Candida albicans

Pseudomonas aeruginosa

Enterobacteriaceae

Nonenteric gram negative rods

. R a
Corynebacterium minutissimum

Aspergillus sp.

Dermatophytesb

Boils, abscesses, wound infections

Wound infections

Dermatomycosis and onychomycosis

Exterior auditory canal infections,
wound infections

Wound infections
Wound infections
Erythrasmaa

External otitis, chronic sinusitis,
and bronchiectasis

Dermatomycosis

ANot culturable; found by microscopic examination of skin scales.

bCultures of questionable value unless clinical lesions are present and
unless skin scrapings can be obtained for culture.




TABLE B-II. - COMMON MICROORGANISMS OF MEDI:'AL

IMPORTANCE IN THE UPPER RESPIRATORY TRA..T

Microorganisms

Streptococcus pyogenes

Diplococcus pneumoniae

Staphylococcus aureus

Proteus species, Pseudomonas species,
Klebsiella species and other coliforms

Haemophilus species

Neisseria meningitidis

Corynebacterium diphtheria*

Bordetella pertussis*

Candida albicans

*Rarely found in immunized adults

Associated g;riseases

Pharyngitis, tonsilliti-., scarlet fever
Pneumonia
Abscess of larynx, pn-umonia

Nonspecific membran: as laryngitis

chronic sinusitis, paeumonia, absc:: -

of larynx

Meningitis, sinusitis, bronchitis,
bronchopneumonia

Meningitis
Diphtheria
Pertussis

Thrush, bronchitis, }aeumonitis




TABLE B-III. - COMMON MICROORGANISMS IN THE URINARY TRACT

Common contaminants

Common pathogens

Staphylococci

Corynebacterium sp.

Coliforms
Enterococci
Proteus sp.

Streptococcus sp., a- and 8-hemolytic

Saprophytic yeasts

Bacillus sp.

Coliform bacilli (including inter-
mediate forms):

Escherichia sp.
Klebsiella sp.
Enterobacter sp.
Serratia sp.
Hafnia sp.
Proteus sp.

Pseudomonas aeruginosa and

other Pseudomonas sp.

Enterococci
Staphylococci
Alcaligenes sp.

Herellea sp.

Haemophilus (especially H. vaginalis)

Candida albicans

Streptococcus sp., B-hemolytic
(usually groups B and D)

Neisseria gonorrhoeae

Salmonella sp.

Shigella sp.
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TABLE B-IV.- COMMON MICROORGANISMS OF

MEDICAL IMPORTANCE IN THE FECES

Microorganisms

Associated diseases

Salmonella sp.

Shigella sp.

Arizona group

Mima vaginicola

Citrobacter group
Alkalescens-dispar group

Proteus sp.

Enteritis, septicemia, acute
teritis, typhoid fever, sal:

Dysentery, acute gastroente:
shigellosis

Suspect human enteric infect
known pathogens in other ..

Diarrhea
Suspect human enteric infect

Mild dysentery, pyelitis, ba:

Suspect in various enteric in:

food poisoning

zastroen-
a0nellosis

itis,

ons;
nimals

ons
teremia

ections,

NASA -—— MSC
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